MAY -35¢ 


Why-You 
Can’t Outrun_ 
the Police Shee 


electro PLATE AUTO CHROME 


ith A REMARKABLE NEW INVENTION 
MTLPLATES AS YOU BRUSH! 
PERATING FACTORY-NEW BRILLIANCE : 


FOR CAR CHROME! 


Hei 
chrome problems 
eal tates hare "actualy "platen EW 
METAL as you brush, And the plating you appl 
beco 2 INDESTRUCTIBLE part of the 
Dumper, erilte or trim liself. How your car wil 
shine’ Sl ‘be mighty protdl when you remove 
rust spots "and Feplate_ metal bay 
SBXrkie when ‘you bring ne 
oltre 
” sensational 


at Inst ts the ea 


‘worn, dull, & 


Beauty 


Hatin 


BUMPERS— GRILLWORK_- “ALL CAR TRIM 


RESTORED TO NEW BRILLIANCE! ma. 
is how easily you REPLATE y: car... Thick, New Plating 
iply attach EDP we Re With Each 
‘our eur battery, ‘holes 
nirucle solution and start plating any Application 
ind Your car—without removing any pai a 
mild current WORKS FAST—yet uses 
ce than the tiniest light on your car 


Make Big Money Plating Other Cars! 


$9, 20%, Income during spare-time 
Sout ot 10. 


job toe fhe 
things for prot 


Fuments 
nAMAZING "NEW, SPEEDPLATER 


thelled 
‘The outht arrived OK. 
i must Say it does: everything 
You say it does and more 
Thanks very muen' for sending 
me" something’ that ‘is ‘reall 
Worth many “times the price Hf you want to put new perm: 
Bumpers, ‘Gritie, Ornament. ‘Tr 


pauiace charges 
fubt be COMPLETELY SATIGPIED ‘or Jou may return wit ie 10 


Prank Sumner. ‘Kokomo, Ind digs Jor FULL CASH REFUND of purchase price. ACT NOW! 


CAR DEALERS & SERVICE STATIONS Steet Permanent “Anode, Wirer and Chaupe fr eeitay geet 
Make Big Profits A Bompouna! Special Kets Folsh; Pail seowie Reise 
with Special cnn 


eo ae 


EMPIRE MERCHANDISING CO., Dept. F357 
4 North 3rd Ave., Mt. Vernon, 
O Regular sPEEDPLATE. OUTFIT eter 0.0. send 81 


HEAVY-DUTY PLATING OUTFIT 


. RESULT 
Pharr 


first Joh Aviat fooal 
BUAHANTEE Mail’ rouper 


elo. 
CASH REFUND IF NOT COMPLETELY SATISFIED J 


LONG ON ACTION! 


“LONG TOM” GUN WITH TRACTOR ano smn ceew 51.98 
155 mm. gun, towing limber, high-speed tractor all move-in 


new model Revell Authentic Kit scaled from Army blueprints! 


This new Revell model not only looks re 


‘and see. You can pivot and swivel the 

155 mm. gun barrel, roll it along on 

wheels, move the split trail on the gun 
from towing to battl 


thentic Kit. $1.98 
oyun 1987, Rev 


ese, ctink, | cor nae ot 


set a9 an 
ss, Sze Scher moses you Con mak Lilped 


Mow man? 
Dave never 


Wherever hobby kits are sold 
may 1957 [ 


Founded in 1872 Vol. 170: No.5 Mechanics and Handicrajt nec. U.S. PAT. OFF. 


Popular Science Monthly 


May, 1957 AUTOMOBILE NEWS 


Why You Can’t Outrun the Police + 51 

What’s New in Car Air Conditioners - 67 

Gunshot Brakes for Runaway Trucks + 78 
Complete Tear-Out Booklet: 


4 “How to Buy a New Car” + 83 
What Smart Tire Buyers Should Know « 136 


WORLD OF SCIENCE AND INDUSTRY 


Tiny Sub Maneuvers Like a Plane - 64 
How They Make 10 Million Screws a Day + 72 
Man-Made Material Is Hard as Diamond + 76 
These Cameras Make Time Stand Still + 80 
Island Outposts Track Missiles - 122 


‘THE NEWS IN PICTURES 


Atomic Energy Vulcanizes Tire + 99 
Enzyme Shot Wilts Rabbit’s Ears ~ 100 

TV Eyes Atomic Reactor at Work + 102 
Hitchhiking Missile Launched in Air - 104 
Running Boards? Ike Has "Em - 106 
Pint-Size Raft Will Keep Baby Afloat » 108 


-109 
From a droopy: 

tonthe latest emt Sate 
drings you a roundup of science Starfighter “Twin” Has Dual Cockpit +113 


eatin New Nike Can Carry Atomic Warhead + 114 


red rabbit 
ile, PS 


Managing Rdltor Art Director 
Howanp ALLAWAY Howano C. Jensen 
Art Editors 


Associate Managing Editor 
Frank Rowsome Jr. 


Assistant Managing Editors 


Herbert Anthony 
Harry Samuels 


Art Amoctates 


Bebe Lipson, 
Harry Walton Roberta Marks, Georgette ‘Sparks Orlando Guerre 


2 poputar science 


SPECIAL FEATURES \ 
Lindbergh’s Amazing Airplane - 56 > 

Is Your Child a Budding Scientist? - 60 

What Will You Die Of? - 115 

Gus Tackles an Antique + 124 


The inside story of the 
FOR HOME AND SHOP plane that flew into history, 
just 30 years ago this month 


The Secrets of Masonry Cutting + 131 

10 Painting Tips + 135 

Which Type of Driveway for You? - 141 
PS Fix-It File: Toilet Tanks - 147 

Why TV Tuners Get Temperamental - 149 
The Truth About “Plastic” Paints - 154 
Building a Vacation Cargo Carrier - 158 


Setting Up a Saw for Accurate Cuts - 163 
115 Volts Under the Hood - 169 d 


He Grills Hot Dogs on Solar Cooker = 178 pe apenas leet 
New Angle Pays Off on Old Angle Jig - 182 into it? An expert tells you how 
WHAT'S NEW IN... EVERY MONTH... 

Keeping Shipshape + PS Readers Talk Back + 4 

Ideas from the Inventors + 119 Prize Projects by PS Readers - 14 
Hints from the Model Garage - 128 T'd Like to See Them Make + 16 

Aids to Modern Living - 130 You Ought to Know + 19 

Car Accessories + 140 PS Shop Notebook - 172 

Tools for Your Shop + 153 Wordless Workshop » 174 

Handyman Products - 162 Short Cuts and Tips - 223 


Publisher ADVERTISING OFFICES: 
Raven H. Finn 


Advertising Manager 
Lee P. Anams 


Circulation Director 
Evcexe Watson 


EDITORIAL OFFICES: by hous Flees eve bent 
253 Fourth Ave. New York 10, N.Y. Vice‘Freident"Second‘clamsallprvilegsseclodiog postal sone 3 


may 1957 3 


PS Readers 


“Gifted Child” Draws Applause 

For more than 40 years I have been 
reader of magazines such as Poputan Sci- 
ENcE. They have supplied me with many 
hours of interesting reading and practical 
how-to-do-it articles. 

It came somewhat as a surprise to note 
in the March issue the article, “How to Be 
a Good Father to a Gifted Child.” At first 


glance this topic seemed to be out of pla 
After reading it, | found myself enthusiastic 
about it and about your plan for a series of 
articles to help parents prepare their chil- 
dren for satisfying careers. 

‘The author, John K. Lagemann, has made 
sensible use of material from the experts. 
Congratulations on your plan, 

Frank W. Hunsan, National Education 

Association, Washington, D. C. 


1 was pleasantly surprised to find the 

“How to Be a Good Father to a Gifted 
Child.” As our natural resources become 
parce, We shall have to rely more upon the 
ingenuity of our people. A tremendous po- 
tential will be wasted unless we can some- 
how encourage youngsters with real ability. 
That implies, first, the identification of such 
children while they are still early in their 
school career. It means giving all of them 
a chance to develop to their fullest abil 
It means, too, having really good teachers 
challenge such a youngster, and the support 
of parents in doing so. 

For the first time in our history, our 
school system has a real competitor in So- 
viet Russia. The school systems of Europe, 


article,“ 
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TALK BACK 


dedicated as they were to a class education, 
did not offer serious competition . . . Rus- 
sia, however, has developed a school system 
comparable to our own and in some ways 
better. Russia has spent a much higher per- 
age of its income on its schools than we 
ve. Articles. such as yours will help to 
awaken the school conscience in our coun- 
try. We hope before it is too late. 
Mente M. Kavureman, Director of 
Curriculum, Peoria Public Schools 


For this month's article 
“Straight Talk to Parents,” 


Profit Depends on How You Figure 

Tue chap who wrote “Now You Can 
Trade In Your House” [Feb.] should get a 
new broker. Just where is the “neat $2,000 
profit” that he says could be earned by living 
n an $11,000 house for five years and then 


in our series, 
see page 60. 


selling it for $13,000? That $11,000 could 
have been farmed out at say five percent if 
jot “invested” in a home. The interest alone 


represents a housing expense of $2,750 over 
five years. And how about the cut extracted 
on the “profit” by the Federal tax extortion- 


ers? Or local taxes? Or the decline in the 
value of the dollar through inflation? 

Even so, I want my own home. But I'm 
not wearing blinders as to where the money 
goes. 


Joux W. Monroy, San Rafael, Calif. 


Don't Block Car’s Rear Window 

Tux bet Gus is kicking himself, In “Hints 
from the Model Garage” [Jan.], he makes 
two suggestions that contradict each other. 
First he says take a good look out the rear 
window before you start to back up. Then 
he suggests a fence for the rear-seat shelf 
to keep boxes from slipping forward, This 
will encourage people to place boxes there 


See your 


DOCTOR OF MOTORS 


It’s no fun to drive a car 
that’s as sluggish as a “tired 
turtle’ —and it’s so unneces- 
sary! Your skilled Doctor of 
Motors knows how to diag- 
nose what ails a tired engine 
—and equally important— 
he has a remedy. 

Skilled mechanics every- 
where also know that there 
is no better way to restore 


this... 


full responsive power, with 
positive oil control, than to 
install Perfect Circle 2-in-1 
Chrome piston rings. Perfect 
Circles are plated with thick, 
solid chrome that resists 
wear, more than doubles the 
life of cylinders, pistons and 
rings. Perfect Circle Corpora- 
tion, ‘Hagerstown, Indiai 
‘The Perfect Circle Co., Ltd. 
Don Mills, Ontario. 


PERFECT CIRCLE 


2-IN-1 CHROME PISTON RINGS 
restore that New Car Feel 
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24" sizes. 
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and they won't be able to see out the rear 
window at all. 
Bynon W. Gnanr, Los Angeles 


The fence Gus described was too low to 
obstruct rear vision. But anyone adopting 
the idea would have to restrain himself from 
using the fence to hold big packages, which 
not only obstruct vision but can cause injury 
in hard stops or crashes. 


Should You Dunk Your Typewriter? 

I neantiy disagree with the article “He 
Dunks Typewriters in the Kitchen Sink” 
[Feb.]. That is undoubtedly the worst piece 
of misinformation ever printed. 

I have been a typewriter repairman for 
many years and I have worked over many 
machines that amateurs have tried to re- 


pair by such methods. They were an 
Let's face it. The typewriter is a preci 
machine just as much as a clock or watch 
or automobile and should be handled by 

people who know what they are doing. 
Josern L. Asuuey, Indianapolis 


The PS article was written by an experi- 
enced typewriter repairman and checked by 
experts of one of the largest manufacturers 
of typewriters. They approved the methods 
it described. 


Visibility: Key to Highway Safety 

I enjoy reading your articles on highway 
safety. I would like to see someone do some 
research on the following items. 

1, Camouflage. Today, with each car 
painted two or more colors, they tend to 
blend into the road and landscape. 

2. Tinted windshields. During sunlight 
hours I have no complaint, but at night how 
does the tint affect the contrast pattern? 

3. Parking lights. Most state laws forbid 
the use of parking lights for driving, but the 
law is not enforced. Driving lights cost noth- 
ing to burn, let's use them. 

A. L. Linpett, O.D., New Richmond, Wis. 


Some research has been done on all these 
points. The consensus of the experts: 
1. Two-tone cars are more visible (a yel- 


man could be stepping into better 
jobs. He could be making $7-8000 
a year. He could be cashing in 
on those spare-time hours he now 
wastes. 

As it stands now, he’ 


stuck 


in his job. Can't seem to make 
any headway. 


He's reluctant to 


‘This man is a "Security Risk” 
to his wife and children, 

His family probably will never 
enjoy the comforts, the prestige, 
the good living that could be 
theirs, If hard times come, they 
are almost sure to be hurt. For 
an Average Joe can't expect to 
compete with trained men when 
the chips are down, 

A man like this would do well to 
start a planned program of self- 
improvement, In his spare time. 
Tn a field rela to his interests 
and abilities. Right NOW! 

‘One good way to start—a way 
proved by hundreds of thousands 
of once-Average Joes who are 
making good today—is to enroll 
for special training with a recog- 


This man is a 
“security risk”! 


Age, 29. Married. Two children. 
High school education. Active in 
local lodge, church, veterans’ 
organization, Employed by large 
manufacturing concern, Barns 


$82 a week. 


Sounps like an Average Joe. And 
he is. Too average! He's got a 
job. It pays fairly well. He's 
satisfied. 

But here's the catch. With the 
right kind of training, this young 


nized correspondence school. One 
ike 1.C.S., the oldest and largest 
in the world. 
Don't you be a "Security Risk.” 
the coupon for full, free 
details while there is still time, 


ber, Natio 


1. C. S., Scranton 9, Penna. Member, Nation 


For Real Job Security—Get an I. C. S. Diploma! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
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sr in ns Sy i i i IE i eX 
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Canadian residents seed coupon fo Intentions! Carrnpondence Schools, Canadian, Ld, 
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low-blue combination has been recommend- 
ed). Some new trucks of the telephone com- 
panies, for instance, are id two-tone jobs 
instead of the old dull green. 

2. Uniformly tinted windshields may de- 
crease the driver's ability to see dimly lit 
areas at night. 

3. Parking lights are for parking. In good 
weather headlights should be as bright as 
possible without blinding other drivers. In 
fog or snow, the downward-shining low 
beams work best. 


Who's Paying for the Gasoline? 


I Have just read the article by my son-in- 
law, Devon Francis, in the March issue, de- 


scribing how he taught my daughter to save 
gasoline. I would like to remark that I 
taught my daughter to drive, and that I most 


certainly did not teach her in the way he 
describes. She fell into evil hands some- 
where along the way! I have watched my 
son-in-law drive when someone else was pay- 
ing for the gasoline, and I can testify that he 
wasn't nearly that careful. 

Mrs. Esruer Poste, Santa Monica, Calif. 


Still Going Strong After 30 Years 
Tank you for the photostats of the ri 
ging of the “Sovereign of the Seas” [the ar- 
ticle describing the construction of the 
famous sailing ship was published in PS in 
1926]. With these photostats I completed 
my restoration of the rigging of the model 
which is now in the new Firelands Museum. 
Dox J. Youne Jn., Judge, Sakae e 
Huron County 


Help for a 1926 Essex 

Coun you please tell me whi 
secure a service manual for a 1926 Essex? 
I have bought one and the motor is partly 
torn down. 


Raven R, Prrens, Mason, Mich. 


A 1926 service manual is not an easy thing 
to come by these days, but you may get some 
help from Automobile Old Timers, Inc., or 


New greaseless way to keep your hair neat all day 


Billy Pierce took a shower.. ..then he used Vitalis 


Whit 


Sox lefthander Billy Pierce 


New VITALIS” Hair Tonic with Vd. 
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ly woes to the shower before the 


Want the pitch on a 
greaseless hair tonic? 
New, Vitalis keeps hair 


anoruee Fine ropuer 


YOU WANT TO ENJOY AN 


ACCOUNTANT’S CAREER 


INVESTIGATE THIS OPPORTUNITY TODAY! 


TP you'r that person, here's, something 
that will interest you. 

Not a magic formula—not a get-rich-quick 
scheme—but something more substantial, 
more practical. 

Of course, you need something more than 
just the desire to be an accountant. You've 
got to pay the price—be willing to study 
earnestly, thoroughly. 

Still, wouldn't it be worth your while to 
sacrifice some of your leisure in favor of inter- 
esting home study—over a comparatively brief 
period? Always provided that the rewards were 
‘good—a salary of $4,000 to $10,000 and up! 

An accountant’s duties are interesting, varied 
and of real worth to his employers. He has 
standing! 

Do you feel that such things aren’t for you? 
Well, don’t be too sure. Very possibly they 
can be! 

Why not, like so many before you, investi- 
gate LaSalle’s Problem Method of training for 
an accounting position? 

Just suppose you were permitted to work in 
an accounting firm under the personal super- 
vision of an expert accountant. Suppose, with 
his aid, you studied accounting principles and 
solved problems day by day—easy ones at first 
—then more difficult ones. If you could do this 
—and could turn to him for advice as the 
problems became complex—soon you'd master 
them all. 

‘That’s the training you follow in principle 
under the LaSalle Problem Method. You cover 
accounting from Bookkeeping and Basic Ac- 
counting right through Accounting Systems 
and Income Tax Procedure. As you go along, 
you absorb the principles of General Account- 
ing, Auditing and Basic Cost Accounting. Then 
you may choose Commercial Accounting, In- 
dustrial Accounting or Public Accounting and 
prepare for the CPA examinations. 


Your progress is as speedy as you care to 
make it—depending on your own eagerness to 
learn and the time you spend in study. 

Will recognition come? The only answer, as 
you know, is that success does come to the man 
who is really trained. It's possible your em- 
ployers will notice your improvement in a very 
few weeks or months. Indeed, many LaSalle 
graduates have paid for their training—with 
increased earnings—before they have com- 
pleted it! For accountants, who are trained in 
organization and management, are the execu- 
tives of the future. 


Send today for Free Book 
“Accountancy, 

The Profession That Pays” 
For your own good get all the facts about this 
completely new and modern accounting train- 
ing. Write for free book “Accountancy, ‘The 
Profession That Pays,” which will prove that 
accounting offers brilliant futures to those who 
aren't afraid of serious home study, and will 
show the wide range of opportunities that 
exist today. No cost or obligation. If you want 
a position of higher income, greater prestige, 
Matt Tue Coupon Now! 


LASALLE EXTENSION UNIVERSITY 
‘A CORRESPONDENCE INSTITUTION 


cr 
| 4175. Dearborn St. Dept. 583H Chicago 5, 
I 
I 
| 
1 


Lwont to be an accountant. Send me without obligati 
Free Book, “Accountancy, The Profession That Pays.” 


Name Age. 


Address... 
City, Zone & State. . 


may 1957 9 


owners swear by 


AJUSTOMATIC 


shock absorbers 


More and more owners of high- 
performance automobiles are 
demanding what only Gabriel 
“AjustOmatic”’ shocks offer 
@A choice of three positive 
settings—soft, normal or firm— 
to be made in installation. 


abriel 


SHOCK ABSORBERS 
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| the publication “Motor,” both in New York 
City. 


Why Bleach Stops Tires from Skidding 

For quite a few years now I have enjoyed 
your stories about Gus Wilson. The one in 
February interested me more than usual be- 
cause I have often used household bleach 
to help tires gain traction on ice. 

I don't think Gus’s druggist friend had 
the right explanation for the way the bleach 
helps [the druggist said that the bleach dis- 
solved ice the way a salt solution would] 
The answer, as I found it, is the action of 
the bleach on the tire itself. After a tire 
has had a certain amount of use, the tread 
surface becomes hard and smooth—it fe 
semi-glazed. The bleach seems to remove 
this glaze—your fingers won't slide along the 
tire surface at all. 

I drove a rural school bus for a few years, 
and I carried along a supply of bleach dur- 
ing winter weather. It got me out of some 
awkward situations. 

Curr Dawson, 


athmore, Alber 


Better Way to Pull Molding Nails 

Arter reading Phil McCafferty’s article 
about driving nails back out of moldings so 
that they would not damage the face of the 
al [Feb.], I decided to put in my two 
worth, 

The nail hole cannot be used again, and 
it is already puttied shut. So why not just 
pull the nail on through the lumber with 
pliers? That way you won't harm the face. 

Atuent B. Jounsox, Marysville, Kan. 


Them Ma 
series, one March suggestion was a danger- 
ignaling electrical det an odor would 
warn you of overloads. 

I believe we already have such a device, 
and it works better th odor-warning 
because it’s on the job even when you aren't 
there to smell it: 

It’s called a fuse box. 

An odor-wamning is as dangerous as taking 
whisky for snakebite—it temporarily eases 
the pain at the risk of killing you eventually. 

Epcan Grunwatp, Northport, L. I 


an 


The odor-warner wouldn't replace the fuse 
box. It would merely anticipate an impend- 
ing fuse blowout. Wouldn’t you rather smell 
| trouble brewing than be in the dark when 
it arrives? 


Be a Skilled Technician 
Earn High Pay and Prestige 


UW UPR ey LEARN AT HOME 
IN SPARE TIME 


Do Work Most 
Men Can’t Do! 


Training PLUS opportunity is the ideal 
combination for sucess, To bulld a better 
future, get Into a feld wi 
e the security that coi 
good trade. The sk 
Drestige. He does {m1 
tant work, gets high pay for It. No need to 
give up your present job. NRI will train you 
h pare time, NII can supply trains 
provide pr 0 by 
jearn-by-doing’ 


510, 15 a Week Extra i in 
Spare Time-Starting Soon 


Soon after enrolling, many NRI students 
ning extra money in spare time fi 
\wighbors’ radios or electric appliances. 
e pay for their training this way, get 
full or spare time 
necessary, Your 
the mark of a 


Television and Radio are big, still growing. That's wh 
dio Servic has special appeal to 


bitsiness. 
NRI Di 
trained Technician, 


aralpments Furnished 


Electric Appliance Repairing is a big and growing eld. 


Millions of electric appits ‘sold each y 
wired home now has an av i 
1b "keep. them serviced. proper! 

Respected, well-paid. for what hie inure and can. 
Bali the coupon’now, find out what NRE Electric AD: 
Dlianee ‘Training means to You H 
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Keeping the Home Shipshape 


‘A SCREEN-DOOR SPRING that snaps firmly 
against the siding of the house will hold a 
newspaper or magazine delivered to you. 


Add a cord pull to yank it open. 


SMALL BOOKS ON A DEEP SHELF will stay SHEETS OF NEWSPAPER make better drop cloths when 
lined up evenly if a curtain rod is put be- painting a room if you keep gaps from opening be- 
hind them. Wrap the rod ends with tape to tween them. Shape them over a piece of furniture 
protect the back of the bookcase, to give lapped edges, and seal with cellulose tape. 


STORE THE CUTTING BOARD under a kitchen. PAIRED SPOOLS mounted on the garage wall 
cabinet shelf on rails of coat-hanger wire. Bend make a tool rack that costs nothing. Space the 
the wire to fit the board and form screw eyes at spools to take a tool handle easily and drive 
the ends. Put in a stop peg at the rear. nails or screws through the center holes. 
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fpmmenmusee ELECTRONICS 
TECHNICIAN! 


No Previous 
echnical Experience or 
Advanced Education Needed! 
Laborers and bookkeepers, store clerks, farmers, : : 
salesmen — men of nearly every calling — have token a * BETTER JOB, 
the DeVry program and today have good jobs or service A BRIGHTER 
shops of their own in Electronics. >" FUTURE 
Here’s proof positive that it can be done — done by men ~ a 
like yourself — men who had no previous technical experience, 
ine aabvonced nucetion. COMMUNICATIONS 
If you are 17 to 55, we will tell you free how you may pre- 
pare for exciting, interesting jobs in Automation Electronics, Radar, 
Missiles, Communications, Industrial Electronics and mony 


INDEX 


toa 


others shown at right. Here is o chance of a lifetime to prepare to cash ee 
in owing fields. Mail the coupon for detcils. 
DeVry Tech’s amazingly practical home method enables you to TELEVISION 


spend minimum time to get maximum knowledge. In foct, you 

‘exactly the same type of basic training equipment used in our 

Chicage and Toronto training laboratories — among the finest | 
‘Send coupon for free focts NOW I 


mICRO-WAVE! 


DeVry Tech's Placement Dapart- We have velvoble INDUSTRIAL 
mant i In contact with some of information for every 2 ELECTRONICS 
the best-known employers In the rman of drof ope; 
Hlactronics field. The service is tot you are subject compurers 
{roe to all gradvates—and DeVry te miltery service, 

Tech's record in helping to ploce bbe sure to check ‘AUTOMATION 
man hos been eutttending. the coupen. : ELECTRONICS 


Live-Wire Employment Service - Draft Age? 


What a DeVry Tech Diploma Meant to These Men! 


Sample Lesson 


tetell store der. 
He took the DeVry 

Tech Training Pro- Program, andtedey Wonies ond YOU 

‘gram, andisnow 

S technical 

tronics soles rop- 


Mail Coupon Today! 
Devry Technical institute 
4141 Belmont Ave, Chicoge 41, Il, Dept. PS-5-N 
Pieate give me FREE Sample Lesson and your book- 
Jet, "Electronics and YOU," and tel me how | may 
‘ropore te enter one or more brancher of Electronics 
alited above 


SS 
ee 
City. Tone__State. 
Shek here eet 0 liter ening, 
208 


DivRY TECHNICAL INSTITUTE 
CHICAGO 41, 1UINOIS. — clones} harcore hare) 
426 Resslewn Avenve, Terente 12, Onterie 


DeroReEST’s TRAI 


ING, INC. 
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Prize Projects BY PS READERS 


Ocean-Going Cruiser. The 
open sea doesn’t faze this 
16-foot boat with 5%-foot 


ton of Ludlow, Mass. He 
planked it with pine and 
oak, and powered it with 
an engine from a ’47 Aus- 
tin. Ashton figures it cost 
him $233.80, including the 
converted engine and 
homemade outrigger. 


Antique Tractor. Here's a 
wooden miniature of a 
now-ancient steam tractor 
that was once the latest 
thing for running threshing 
rigs. Completing the intri- 
cate model was one of the 
hardest projects in 25 years 
of woodcarving by Ray- 
mond Coe, Kensett, Towa. 


Swing-mobile. Ordinary swings seem and track guide the swing downgrade; 
tame after kids take off on this coasting springs and chain stop it at end of the 
thriller built by Emmett L. Baker of line. Reels and sandbag-weighted cord 
Gypsy, W. Va. An overhead carriage return it empty to the launching site. 


Have sou recently complete 
you ate. particularly. prow! 
Sour work. along with the 
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le Change in Your Car! 


imp! 


All From One Si 


Up to 9 Miles More Per Gallon! 
Up to 20 More Horsepower! 
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“Vd like to see them make. 


w 
FOOT-OPERATED SCREEN DOORS. Burden-laden 
shoppers could just step on a lever near the 
bottom, and a rod running up to the hand latch 


would lift it—Edwin Stastny Jr. Malin, Ore. 


CAR SEAT BELTS ON REELS so that, when un- 
buckled, the ends wouldn't get in the 
the seat or slide out the side to be caught in 
the door.—Henry Baskerville, Richmond, Va. 


A GIANT SPRING CLOTHESPIN designed to fit 
over the hook of a clothes hanger to keep it 
on the line when clothes are put outside for 
airing.—Mrs, Clyde E. Bell, Hatfield, Pa. 


‘S ERASER GUIDE with buill 
A curving gutter on the bottom of 
the ordinary plastic shield would catch eraser 
shavings.—Roger M. Snook, San Francisco. 


RETRIEVABLE FISHING RODS. When a rod fell into 
water, a capsule in the handle would dissolve, 
releasing gas into a small balloon attached with 
string.—C. H. McDermott, Eagle Grove, lowa. 


Ike to see in eeneral 
were sigaested by 
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ANNIVERSARY SALE 
Black Eagle | ATTENTION! THIS MAY BE YOUR 


GERMAN BINocULARS| T AAS ET CHANCE 


Formerly 
$3.95 to get Swiss Army type knife at 


uur 25th “Anniversary, 

fidelity views up to 25 MILES AWAY 

Clear, sharp images, No distortion. Syn- 
‘ized center focusing. Sturdy—yet 

lightweight. No arm fatigue, Imported 

direct from’ West Germany, Lim 

to customer. NO. 71 


100 Blue 


Surgical Steel 
Razor Blades 


Het 100 for b0¢, Send tor 
frial order now! 
oo 


ar ote Open 
Gortacrew! Can Opener 
Bach is separate. Rasy to 
pet, se a cove. Jane 
ming ‘ar ‘slipping ug 
Hoth” ated Witt ot 
ta yon person key 
Inot s, Euthcn bascnfent, 
H. AUTOMATIC] Faz." "Tune in Hun 
or fume roti, protection ognians wowtere | RaGitE® scsping Css, Be 
Fox. fes, dees tase seats egw. | ani, camping tbe 3 
Becta Sie aa shen 
Sioa Mi eta Huet? the 
Sit tise, aici uae oP ie | CHANCE to get 
Eade «ih AbRoaist aguas | et kn af HALE BRC: 
Se tae: calpain sot Sa - ointment, Order 
BY, Inches Long 


when fully open 


—— y 
BE THoRESEN, inc., Dept. 7-E 


SOLVES MATH PI ; 


FAST! 
io ses cisotia aaa te ics . 
Without Pen or Paper! ute stecked on 10-tey me al. My meney rtunded promot 
Meet ate. Brat rt 1 Denes, so money erae sonese tone proent 1 
a cats ea mes Sees cea eevee see 


mathematical" problems "in 2K. 78 Biack Earle ove I 

secondsiithokt pencil oF | No. 434 100 Blages oe Me. 111 Automatic Pstot 

paper! ‘Turn slide rule mys- CMe. 18 Swiss Army Knife. 198 1) Me. 139 Stide Rute S8¢ 

ESB ino envy, mastery het Bate 890 Caterers 1 
itiplication. division, Pree wane oe seeeeeeeeeee 1 


Canadians: 


pans 
foke STATE. 
Oe 


mi 
ted figuring! 
Compare with $3.95 models. 
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“My Army recruiter 
showed me how to choose 
my foreign travel” 


“He got me the overseas 
assignment | wanted” 


“My Army Recruiter was more than just friendly, he was really 
helpful. He showed me how I could go to Europe through the 
Army's Unit Rotation Program. My travel was guaranteed 
before \ enlisted. Now I'm in Germany with plenty of free time 
to explore foreign countries. I've scen castles and historic land- 
marks, learned different customs and met wonderful people 
everywhere. It’s a great enlistment deal because you know just 
where you're going and you stay with the same buddies all 
through service. The Army's given me an opportunity 1 could 
never have afforded otherwise. If you want to travel, why not 
see your local Army Recruiter and find out what opportunities 


are open for you?" ahall 7. phy 


ames E. Pfrommer 
r, Lafayette, Ind. 


Sgt. Ist Class 
Army Recrui 


Howard E. Lasley 
Graduate, Romney High School 
Romney, Indiana 


YOUR ARMY RECRUITER WILL HELP YOU 
GET A SPECIAL TRAVEL DEAL 


The Army Recruiter in your town can help 
you get the kind of deal Howard got. There 
are always new travel opportunities open- 
ing up that let you choose your own foreign 
travel before you enlist! Europe, the Far 
East, the Pacific, the Caribbean or Alaska 
—any one of these exciting areas may 
be available to you! The wonders of the 


GET CHOICE, NOT CHANCE, FROM YOUR ARMY RECRUITER a 
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World may well be as near to you as your 
local Army Recruiting Station, When you 
enlist under the Army's special travel op- 
tions, you know exactly where you're go- 
ing! Your foreign service is guaranteed! 
‘You see the world at government expense. 
For your passport to adventure, see your 
Army Recruiter. There's no obligation! 


You ought to know... 


People are buying new cats again. Last year they didn’t, in distressingly 
large numbers. The picture for 1957 is rosier. Both Ford and 
Plymouth manufactured considerably more cars during the first 
two months of this year than they did during the same_period 
in 1956, and Chrysler Corp. chief Tex Colbert said his company's 
principal problem was filling orders. Another reason for Col- 
bert’s optimism: His flashy Plymouth was clearly winning third 
place in sales away from Buick, Chevy production was down 
compared to last year, but an increase in the manufacturing 

rate was scheduled. 
Meanwhile, De- 


Who Buys a $10,000 Car? troit’s research engi- 
ici " i 1 neers reported prog- 
scat aclg or ress toward radically 
Doctors new cars of the fu- 
peepee ture. Both Ford and 
ctv of i Businesses Chevy have turbine- 


powered trucks roll- 


eee ae se ee ing around their test 
Brokers falkaeerpl Fe, tracks. Chrysler 

nay ler Continental Mark IL doubled the lab 
‘Architects | | space alloted to gas- 
Financiers Ls ee turbine research, 

‘ and says it has licked 


the problem of de- 
signing a turbine that can stand up under the high operating 
temperatures without using any scarce, strategic cobalt or even 
very much nickel. Hudson and Nash may soon have air-suspen- 
sion systems—like buses—instead of metal springs, says American 
Motors engineer Harry Elkins. Another insider predicts that air 
suspensions will be common on passenger cars by 1960. 


Wondering where to go for your vacation this year? Don’t overlook the 
28,000,000-odd acres of recreation land, ideal for inexpensive 
family vacations, that federal and state governments have set 
aside for your use. There’s something for every taste: historical 
sites galore, awe-inspiring scenery, trout streams, beaches, com- 
fortable hotels, or’ campsites. And no matter where you live 
you aren't more than a day's drive from at least one. 

How can you find out about them? Best source is the National 
Park Service's big map (35¢), “Recreational Areas of the United 
States,” which tells what there is to do and see at nearly every 
federal- and state-owned vacation spot. Two other maps (15¢ 
each), one for the East and one for the West, give more details 
on the National Parks. There’s also a handsome booklet called 
“National-Forest Vacations” (30¢) that tells all about accommo- 
dations and recreational facilities at the National Forests. You 


may 1957 19 


You ought to know... 


can buy the maps and booklets from the Superintendent of 
Documents, Washington 25, D. C. 


New test-tube suits are in the offing. There’s been a major break-through 


in the chemistry of synthetic fibers. It means different, better, 
possibly cheaper clothing for you and your family. But it also 
means a tremendous jump in the variety of synthetics. You can 
already buy men’s suits and work clothes made with one or 
more of six synthetics, each different chemically. 

What's happened is this. Ways have been found to move 
around the atoms that make up the long-chain molecules form- 
ing the synthetics. The chemists can juggle the atoms until they 
get a fiber that looks and acts the way they want it to. This has 
already led, experimentally, to one new synthetic, isotactic poly- 
propylene, which promises to be stronger than nylon, as well as 
cheap (the raw material is petroleum). But even more important, 
the same methods can be applied to the old established syn- 
thetics, to make new crossbreeds and variations from them. 


The story about the deer fly that streaks 820 m.p.h. belongs in the book 


of scientific tall tales, along with the one about the bumblebee 
not being able to fly at all. 
Top speed for insects is 
35 m.p.h. in a short sprint, 
Guar Flyr 27 mph. in steady fight. 
That's what Dr. Brian 

Lie ie ot Hocking, professor of ento- 
porta io mology at the University 
: mes of Alberta, found after 


a Bee measuring the power out- 
ee in, Put, efficiency, and fuel 


(nectar, that is) capacity of 

eee vacoyel Seer o/dendes(108301) a number of insects. Com- 

mon insects don’t even 

come close to the theoret- 

ical top. Dr. Hocking did learn that a monarch butterfly can carry 
fuel for a really long hop—about 620 miles. 


We should purposely leak some military secrets, for our own defense. 
Louis 


That's the opinion of Dr. N. Ridenour, the radar expert 
who directs missile research for Lockheed. He gives two reasons 
why such seeming foolhardiness is really shrewd strategy: 

1. Our military power is supposed to deter an enemy from 
starting a war. If the enemy doesn’t know how powerful we are, 
he can't be deterred. So, concludes Dr. Ridenour, “A genuinely 
secret weapon is absolutely worthless in peacetime.” 

2. In the present game of power politics, we stand a better 
chance of winning by adopting “a mixed strategy—now bluffing, 
now telling the truth.” This, Dr. Ridenour points out, can be 
proved mathematically by von Neumann's Theory of Games. 


Title and contents copyrighted ander the sencral copyright covering this fume 
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Train yourself to be a top-pay mechanic 
in Air Conditioning and Refrigeration 


‘COMMERCIAL TRADES 
INSTITUTE 


23 


6 wns 


You may earn extra cash as you train 
CTI training is 10 practical that many students do repairing in 
spare time. ‘They work with local dealers or “on their own.” 
‘They earn extra cash, get added experience. Some land full-time 
jobs while students, others open shops. 


coupon for two FREE booklets 


ry on job and business opportunities in the vast Air 
and Refrigeration industry is fascinating. It's told 
booklet which you can have free. Weill send it, 
along with training information, if you mail coupon. Act foday? 


BE YOUR OWN BOSS 


‘The Air Conditioning and Refrig- 


easiest in which to start a repair 
‘and sales business. You mail cou- 
on—we'll send facts. 


Get all the facts first—Then de 


——— 


by practicing at home 
with real equipment! 


Job experts agree that opportunities for success are best 
in old, established industries which continue to grow. 
This is very true of the Air Conditioning and Refriger- 
ation field. It is expanding so rapidly that thousands of 
good jobs are created each year. Yet, there's practically 
no competition for many of these well-paid openings 
because not enough trained men are available! 

It’s easy to get that vital training. You nced not give 
up your present work nor leave your family. You can 
Iearn at home in spare. time by practicing with real 
equipment. Yes, CTI sends you 23 big training kits, 
along with valuable “here's how” instruction. For full 
information, just fill out and mail coupon below. 


Why thousands of mechanics are needed 
Over 150 million refrigerating units are in use today— 
are in need of repair and service, And the industry keeps 
booming! Each year, 3 million refrigerators, 1 million 
freezers and 2 million air conditioners are produced. 
You see these units in homes, stores, offices, restaurants, 
hotels—the applications are endless. Even autos now 
come with built-in air conditioners. No wonder trained 
retrigeration mechanics are in demand—are so well-paid! 


CTI offers a quick, easy way to learn 


You learn fast—you learn right—because you get all parts and 
tools to build a complete, heavy-duty, commercial-type, 14 h.p. 
‘condensing unit (shown at left). You do 10 service and trouble- 
shooting jobs. You keep this equipment. 


You get experience by training with 


its 


Above left is photo of tools in just one kit. You get other 
tools, tubing, much equipment. In another kit (right), you 
get motor, fan, pulley, service tools. Kits are sent on planned 
schedule so that you learn in easy stages. Kits develop skill, 
speed training. No extra cost for kits! 


COMMERCIAL TRADES INSTITUTE 


1400 GREENLEAF AVENUE DEPT. R-361 
} CHICAGO 26, LINOIS 


Tell me how I con qualify for « better job or © busin 
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| Here’s what 4,000,000 miles of road testing proves M.0.A. can do 
@ Prevents clogging of oil screens and filters—reduces wear 


@ Keeps sticky gum from clogging valves and piston rings... 
helps prevent noisy valve lifters 


© Maintains more constant viscosity . .. saves oil 

@ Keeps engine running smoothly—saves gas 

@ Maintains oil pressure @ Cuts costly engine repair 
New patented chemical discovery 
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ENGINES CLEAN, CUTS REPAIRS 


Du Pont M.0.A. keeps vital engine parts free 
of harmful sludge... prevents noisy valves, 
sticky rings. Saves gas, oil and costly repairs 


Imagine keeping your engine operating effi- 
ciently for the life of your car! A radically 
different motor-oil conditioner discovered by 
Du Pont helps make this possible. 

Developed through 12 years’ research and 
over 4 million miles of testing, new Du Pont 
M.O.A. is effective under all driving condi- 
tions. Road tests have shown it extends the life 
of vital engine parts and saves costly repairs. 


Engines rated in lab 


In one 48,000-mile test of 
automobiles operated under 
severe sludging conditions, 
engines run without M.O.A. 
were brought into the lab- 
oratory, taken down, and 
compared with engines oper- 
ated with M.O.A. 

M.0.A.-protected engines 
were still almost as clean as new, and their oil 
screens were much cleaner than those inmany 
other engines. 

In test engines that didn’t use M.O.A., oil 
lines to rocker arms were repeatedly clogged 
by sludge. These lines had to be cleaned twice 
during the test to correct oil starvation. But 
oil linesin all engines with M.O.A. stayed clean. 


Without M.0.A. 


With M.0.A. 


Up to 90% less wear 


Tj On engines operated without 
M.O.A., camshaft exhaust 
lobe wear was found to be up 
to10times greater. Camshaft 
intake lobe wear ranged up 

to seven times greater. And rocker arm shaft 

wear ranged from approximately equal to scor- 
ing so badly, due to sludge plugging, that no 
accurate measure could be made. 


You'll notice the difference 


Quieter valves, smoother-running engine, gas 
and oil savings are to be expected with M.O.A. 
And you may notice that your oil turns dark. 
This is because M.O.A. keeps microscopic 
“sludge formers” in circulation instead of let- 
ting them grow and stick to engine parts. With 
M.O.A., dark oil means your engine is being 
kept clean and bright. 

Add a can of new Du Pont M.O.A. to your 
crankease at each oil change and feel the dif- 
ference every mile you drive. Available at your 
service station, car dealer's or wherever auto 
supplies are sold. 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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LET CAR EXPERTS 


supe av 


QUICKLY-- 
EASILY--RIGHT! 


hecie ox an 
BIT coaron 
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HANDS 


Sir Francis Bacon said: 


“HE THAT 
QUESTIONETH MUCH 
SHALL LEARN MUCH" 


You are offered a hearty invitation 
to carefully look over Popular Science’s 
New Shopping Center. You'll be 
able to carefully scrutinize hundreds of 
advertised products and services, 
put into a special section for your 
shopping convenience. And to help you 
investigate the advertised products— 
Popular Science has made available 
a self-addressed postcard, that will 
bring to your door more information 
from its advertisers. Cast a careful 
eye—explore the new Popular Science 
Shopping Center on page 187. You'll 
find it in your best interests. 


The New Popular Science Shopping Center 


il 


INVENTORS 


Lseacnow 3 protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention" form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Pat 


t Attorneys 

72-E DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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Engineers Needed! 
—say national industrial leaders 


Become a 
MECHANICAL 
ENGINEER 

or 
ENGINEERING 
TECHNICIAN 
at 


MSOE in Milwaukee 


Yes, engineers are needed—and for 
every professional engineer, industry 
also requires five trained engineering 
technicians. 

Choose MSOE to prepare yourself for 
a worth-while career in mechanical 
engineering or technology. 
Complete laboratories, 
to some of the largest and most pro- 
gressive industrial plants in Milwau- 
Kee—machine shop of the world. 
Courses, approved for veterans—A 
Ron-profit institution of higher learn- 
ing. 

—Governing board and advisory com- 
mittees of leading industrialists. 
Previous educational, military, and 
practical experience {s evaluated for 
advanced credit. 

Choose from these courses— 
MECHANICAL ENGINEERING 
B.S. Degree, in 36-42 mos. Options in plant 
Snginecring, industrial engineering, estan: 
ENGINEERING TECHNOLOGY 
Associate in Applied Science Degree in. 18 mos. 
Sptfcns in nir conditioning. industrial engineer: 
{nee technolouy: 

TECHNICAL SCIENCE 


A, complete series courses in Elec- 
trical Engineering in electronics or 
electrical power is also available. 
QUARTERS BEGIN JANUARY, APRIL, JULY, SEPTEMBER 
MILWAUKEE SCHOOL 
OF ENGINEERING 
For more information, mall coupon today! 

School of Engineering 

S557, 1025 N. Milwoukee St. 

Milwaukee, Wis. ms-30 


Please seni! the new illustrated career booklet 
on Mechanical Engineering. 
(Please Print) 
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Name. Age. 
Address, 

ity. State 

Are you eligible for veterans educational bene- 
site? 


Discharge date... 
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Nature’s Boilers Offer Power 
Free steam leaking up through the 
earth has led to formation of the Thermal 
Power Co., which is leasing an area of 
active fumaroles (natural steam vents) 
about 85 miles from San Francisco. The 
company plans to drill exploratory wells, 
to see how much of the low-pressure steam 
produced in nature's cookers can be piped 
up and sold to industries needing power. 


Hydraulic Piston Halts Jets 

By PurtinG the squeeze on water, a 
fast-landing jet can now be brought to a 
safe stop in less than 300 feet. The arrest- 
ing gear is a cable attached to a piston 
in a water-filled tube. Hitting the runway, 
the plane hooks onto the cable, and is 
braked by resistance of the water to the 
plane’s pull on the piston. 


Mental Poisoning! 
Thoughts that Enslave Minds 


‘Tortured souls. Human beings 
whose self-confidence and peace 
of mind have been torn to shreds 
by “invisible darts — the evil 
thoughts of ot 


through pace from 0 
another? Do polsoned 
like “mysterious. rays, reach 
through the ethereal realms to 
claim innocent ‘vietlms? All of 
us, from day to day and hour to 
hour, in every walk of life, In 
every circumstance, are possible 
nental polwoning, Un= 
lorstand its nature, 
and can quickly recognize its 
infectious Inoculation. 


This FREE Sealed Book 
Do you know the strangest of 
all laws in man’s body? Man's 
life, happiness, health, and e 
Joyinent of the things of life 


depend on his understanding 
of the working of the hun 


mind. Tet. the Rosicruclans 
explain how you may acquire 
an age-old method for mind 
development and the proper 
use of your latent inner 
powers. ‘If sincere, write 
for the free sealed book. 
Address: Scribe ZP.B. 


‘The ROSICRUCIANS 


IINWEN TORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record’ form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS + COPYRIGHTS - PATENTS 
1428 VICTOR BUILDING, WASHINGTON 1, D. C. 
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DIESEL 


MECHANICS IN DEMAND 


or ors 


ov! 
“GHOSE YOUR TRADE— 
‘CHECK WEEK: 


eRe 
(J DIESEL MECHANICS 
[J AUTO MECHANICS 
(CO BODY & FENDER 
( GAS-ARC WELDING 
() REFRIGERATION 
AIR CONDITIONING 
(J MACHINIST TRADE 
(J ADVANCED MACHINIST 
(includes tool & die) 
(PIANO TUNING & REPAIR 36 
CHOOSE YOUR 
ENGINEERING COURSE 
Sie Dieelcnutometive and He= 


it 
Hon,” of eauivaient. eoted 
Giiset AUTOMOTIVE tnolnt thing 
REFRIGERATION & AIR CON! 
ING 


HEAVY CONSTRUCTION EQUIPMENT OPERATORS 
SCHOOL FOR CIVILIANS—Read Building, Ter 
FREE EMPLOYMENT HELP 


ireer by checking your interest 
coupon for complete information at 


AGE 


ZONE__STATE. ss 


stablished 1902—Over $0,000 Graduates 
SS'vears of continuous trade schoo! experience 


GREER _ ttannc 


Box E, 2238 S. Michigan Ave. 
Chicago 16, Illinois 


28 porutar SCIENCE 


MAKE UP TO $75 A DAY 
IN YOUR OWN BUSINESS 


GENERAL ENGINES CO." 


DEPT. 5-57 


ley you can Ae al hand’ saws 


FREE BOOK 


ing Facts,” tells how to. start, 
Send coupon today—no salesman 
‘will eal. 


LEY MFG. CO. 
Send FREE BOOK—“Money Making Facts." 
519-7, Foley Bid. Minneapolis 44, Minnesota 


RCA offers you the 
finest training 


electronics, 
TV servicing, 
Color TV 


YOU'RE OUT IN FRONT WITH A ™ 


DYNA-GLAS 
MUFFLER = 


Offers more" getaway”—moreeconomy—deep, smoothtone! 


Whether it’s eye-popping getaway you want, or 
zooming acceleration on hills and straightaways, 
you'll get more with a Dyna-Glas on your car! Big 
2 in. straight-through tube cuts back pressure way 
down, lets the engine perform more efficiently. And 
improved engine efficiency boosts your gas mileage! 

Inside, extra Fiberglas* packing filters sound, 
gives a richer, smoother power tone. The double- 
wrapped outer shell lasts thousands of miles longer. 
*Trade-mark OCP 


AT YOUR FAVORITE DEALER OR AUTOMOTIVE STORE 


Dyna Glas 


TOLEDO 1, OHIO 


Dieser dourienrapnee 
sana fetta te 
hig er 

3 lets through only 
nebo port bos 

Sule trough power de. 


PREPARE FOR THE 


BEST JOBS 


IN INDUSTRY 
TRAIN MECH. ENGINEER 
ot HOME DRAFTSMAN 
rhiam 6° TOOL DESIGNER 
id e TOOL ENGINEER 
\NSTITUTE MASTER MACHINIST 

ned © AIR CONDITIONING 

in Chicos? HEAT & REFRIGERATION 


MORE JOBS THAN GRADUATES GRAVELY Gets It Done 
. Teel Eneine , 


Faster! ... Better! 

New Steering Sulky, with Rotary Mower 
Attachment, provides the easiest, most 
efficient mowing ever! 

With Gravely, you fit your jobs perfectly 
with a choice of 30 performance-proved 


in Your 51 


attachments . . . Do every lawn and garden 
job better, faster, easier! 
(i wie ieloutoAtigationatvenaton a Your: eveoma All-gear drive, power reverse, optional 
Come stuoy [RESIDENT [) VETERAN) MOM VETERAN electric starter. Nation-wide sales and 
(CUDRAFTING [) ENGINEERING [AIR CONDITIONING service. . . Easy Payment Plan. 


Write today for, FREE 24-pane 


GRAVELY TRACTORS. INC. 
BOX S84 DUNBAR, W. VA. 
FIELD-TESTED SINCE 1922 


NAME. 
Avoress. 


erry__counry. 


FREE booklet shows 


how and where to use 


0 


MASONITE 
ero anno 


When you send for Masonite’s colorful, 
illustrated booklet, you'll get dozens of 
ideas for putting these sturdy, easy-to- 
paint panels to work for you. It has ideas 
for organizing tools by your workbench 
..-for ending “closet clutter” —for bring- 
ing more efficiency to the kitchen... 
ideas for every room in your home. 

More than 70 specially designed metal 
fixtures and Masonite Peg-Board® panels 
(including heavy duty panels for garage 
and tool shed) are on sale at your lum- 
ber dealer’s. 


AS SEEN ON H@ME with ARLENE FRANCIS 


MASONITE CORPORATION 
Dept. PS-5, Box 77, Chicago 99, Ill 
In Canada: Masonite 


Masonite Corporation—manufacturer of quality ponel products. 


Please 
‘using Peg-Board panels and fixt 


wend me your free 16-page booklet with ideas for 
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How to use the steel square—How to 
file'and set How to build fur 
lture—How to use a mitre box— 
How to use the chalk line—How to 


FREE’ €GUPON'velow, 
use rules and scales—How to make joints 


mmetle—Solving mensu- 
Estimating strength of 
iirders and. sills— 
How te 

to ‘bulld houses, 


—Carpenters 
ration” problem: 
Umbers—How to 


estimate 
Cams 
a 


setting 

How to 
Hights—How to build 
fon interior trim—How 


= 

— 
[ A ] " 
d 
~~ 3 
: 
WELoERS GUIDE” Gos Pages 3 
BLUE Pain READING, 448 Pages 3 
MATHEMATICS 8 CALCULATIONS. 752 Pages 3 
SHEET METAL PATTERN LAYOUTS, 1182 PES 7.30 
SHEET METAL WORKERS HANDY OOK H 
2 MECHANICAL DRawc GUIDE, 190 H 
fou Can | MECHANICAL OnAWhNeG & OFSiGH, 480' Pages 3 
Look Over [TELEVISION SERVICE MANUAL. 480 Pages™ 3 
Zook Oust (7 RADIOMAN GUIDE, 1086 Pages H 
14-4 ELECTRONIC DEVICES, 304 2 
In Your () ELEctRIE MoTOR GUIDE. Tose 3 
Gun Home [] WIRING DIAGRAMS (ight & Powe: H 
ELECTMICIANS EXAMINATIONS. "272 H 
= [Ettermic' power carcucaTiohs, 480'Pores 3 
ne HANDY GoOK OF cLeCTAICITY. 1520 Pages| 3 
} ELECTRIC DICTIONARY, "9600 Terms H 
3 ELECTRIC Ciaeany, 7000 Pages (10 Book Set) 20 
: REFRIGERATION & ir Conditioning. 1360 Pes. © 
WiLtwriGnTs & MecHANICS GUIDE, 1248 Pes: $ 
Encloe Fall powem PLART ENGINEERS GUIDE, iséa Pages $ 
Peyment With] ENGINEERS Bh FIREMANS EXAMS. 348 Pages? 2 


PUMPS. Hydraulic & Air Compressor, 1760 Pgs. © 
OPERATING ENGINEERS LIBRARY (3 Books) 


smfitters Guides (4 Book Set 
| MASONS AND BUILDERS GUIDES (4 Book Set) 8 
PAINTERS & DECORATORS MANUAL, 464 Pgs. 2 
HOUSE HEATING GUIDE, 1008 Pages 5 
OIL BURNER GUIDE, 416 Pages 


92 POPULAR SCIENCE 


Mud Slogger Does Farm Chores 

Wrrn a dump-truck body and a five-hp. 
one-lunger for power, this chunky vehicle 
can handle many farm chores. Hauling a 
half-ton load, it will slog through mud at 
10 mp.h. A tool bar and lifting gear adapt 
it for use as a tractor for cultivating, hoe- 
ing and ridging. Landmaster of Hucknall, 
England, manufactures it. 


avoid a 
costly mistake 


in your high fidelity tem 


send for this new 
REK-O-KUT booklet 
colorfully 


illustrates 


factuc 
describes... 
the important 
advantages of 
playing your 
records on 

a precision 
turntable! 
FREE—SEND 
COUPON ToDAY! 


7 NAME. 
snoess 
cin. 


—s 


ZONE__sTaTe—__ 


.0-KUT COMPANY, INC. 
3-01 Queens Bivd., Long Island City 1, N.Y. 


[a 


Whether 17 or up to 45,years of age, train the Covne 
vray for a better job and a real future in ELECTRIC- 
ELECTRONICS or TELEVISION-RADIO, 

that offer a world of opportunities. Train on real, 
full-size equipment at COYNE where thousands of 
successful men have trained for nearly 60 years— 


need: tes, | COYNE ELECTRICAL SCHOOL 

experience needed, “Employment service to piaduates; Soo Pevline St, Chicage 12, My Dep. 57-73H 
Easy Payment Plans. Also part-time employment ‘Send BIG FREE book and details of your trai 
help for students. ‘Training in Refrigeration and {| 2%j".,{}'7 doet not obligate me and no sale 


oie Antenne aa will call. I am interested in: 


8.1, COOKE i, rset Foo 189 Name 


A Techalcal Trade Institute Operated Net For Profit 


IN YOUR SPARE TIME 


pay CEL My firat postion after com: 

tured future in drafting! Never betore hax pleting C.E.1.’s course jumy 

there been such "a demand my income from #360 up $820 
‘the er month, 


han a brighter future! | waay G. T, Wiseman, Tennessee 
Drattamen set top pay . . . are in line for| WrAe CaN ne DIPLOREA tan brine 


seroma ind pao thow 9 : NOW FOREMAN 


pect of your employe “ complet 
Community. Without sbligating yourself in| CPT Course’ sar pate Show 
2 Foreman with 280 per cent in- 


‘crease in salary. 
ple Lesson FREE. MAIL THE COUPON ‘m. Reichers, New Yor 
Ble "Lesson "Wm. Reichers, New York 


COMPLETE APPROVED FOR VETERANS 


eeu 


6300 Euclid Ave. Cleveland 3, O1 
RUSH Free Success Book ek: Sample Lesson I 


Aeronautical Mechanical = I 
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Check the Kind 
of Body You Want 


. and I'll Prove How EASILY 
You Can Have It! 


Charles 
‘ust tell me, in coupon below, the iin 
nes of Hoty pou wantmand i ‘tvs ft to 
mys 80, FART our fiends wil 
( ‘misigtes-a-day"metiod, will 


‘Your chest aids 
forms and fees surge with power 
Your ‘whale body fee! “alive! 


Learn how 

Became 
Perfectly 
ee Salt 
CHARLES AT- 

fe E, 115 
Street, New 


World's os 
Developed 
coupon 
TAS. De} 
East 23 
fork Ch 


Wide range of 

complete gears 

gives you outstanding 

mowing control for 

any terrain, any type mowing. Low cost! 
3 sizes, cut 24, 32 and 36", 


Riding Mowers 21/; to 8 HP. low as $199.00 
Riding Tractors 3 to 14 H.P. low as $299.00 
Walking Type Tractors 2 to 5 HP. low as $99.00 
Bargains in Rotory Pulveris also 
Both Riding ond Walking Type 
See your Shaw dealer or write for 


peeds, 


literature. 


Dealer inquiries invited. 


SHAW Manufacturing Company 


S705 Front Street, Galesburg, Kensos 
SO8-PS H. 4th Street, Columbus, Ohio 


WE DON'T NEED ENGINEERS 


... but they write to us daily te order eur 
GENIAC Electric Brain Cons! 


0 go TEACHBIS:” SCENIFIC AMATEU 


WHAT Is A 
ENIAC? 


OLIVER GARFIELD CO., DEPT. PS-57 
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Pace Setter 
Style Leader 


Eight color-styled models 

3,5, 12,25 H. P. Power packed 
advanced designed , 

every wanted feature, 


Buccaneer 


GALE PRODUCTS* 


Division Outboard 


cs 


Marine Corporation 
12H. P. DELUXE 


Custom Operators of 
Sherman Power Diggers 
Earn Up to $1,000 
and More Per Month 


Wherever you live, you'll find plenty of profit- 
able work the whole year ‘round for this versatile 
outfit . . . not just a “trencher” but an all- 
purpose excavating machine! Custom operators 
everywhere are making big money with Sherman 
Power Diggers. One bought a farm with just 3 
years’ profits! Work for builders, contractors, 
utilities, and municipalities on such jobs as 
« SEPTIC TANKS and DRAINFIELDS «+ 
SEWER LINES « FUEL TANK INSTALLA- 
TIONS « FOUNDATIONS and FOOTINGS 
* GAS and WATER LINES e FIELD TILLING 
and many others. The Sherman Power Digger 
travels quickly from job to job, digs at a fraction 
of the cost of manual labor. It’s simple to 
operate, easy to maintain, built to last. 


Complete “do-it-yourself” kit 
Consists of: 
Ammeter + Oil Pressure Gauge 
Twin-gauge Panel for under-dash 
mounting « Installation instructions 


su 


Be Your Own Boss in the Profitable Excavating Business! 


For really 


Send now for complete information 
about the easy-to-get jobs for your 
Sherman Power Digger. Let us tell you 
—without obligation—how you can 
go into business for yourself with an 
investment of less than $5000. Or 
make a smalt down payment and pay 
the balance from your earnings. 


SHERMAN PRODUCTS, Inc. 


Dept. 4936 Royal Oak, Michigan 


fe engine protection 


Fits all cars! Easy to install! 


In addition to battery and oil warning 
lights, your car needs these Stewart- 
Warner gauges! A battery warning 
light tells you only if the generator is 
working—not how much current is be: 
ing used. An ammeter tells nate of 
current flow—indicates when there is 
danger of burning out a generator. And, 
unlike an oil warning light, an oil pres- 
sure gauge tells exact oil pressure — 
helps to assure safe engine operation! 


See your dealer today—or write 


STEWART-WARNER 


Instrument Division 


Dept. AN-S7, 1840 Diversey Parkway, Chicage 14, Illinois, 
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‘Ter 1957 GEOPHYSICAL YEAR MODEL OF = 


GENUINE] 35-POWER 
| (EGE TELESCOPE 


Ww Se 
RIGHT AWAY <= 


5 Magnifications 18X— 35x—65x—1 85X—135X 
ANY INSTRUMENT i err hy at AHIMOMATIC Tecpel ane 

—even if you don’t veueraniee 
know a single note now! 


OW its RAS 
Ned? aba ton 
aught 


fr Tenson ‘aon Fo 
Row fn our Soth vuccenstUl Jear 


GRITERION MFG. CO., 331 Church St., Hertford, Conn, 


Spectaity ne 
Seay patie fnl fulP 


TRAINED MEN NEEDED! 


BIG PAY!—GOOD FUTURE! 
CO DIESEL (O ELecTRONIcS 
auto AUTOMATION 
EVER BEFORE has the opportunity been so, good 
the prof rained mechanic and tech; 
Sun to Hep into BIG, PAY POSITIONS wi 
Fapid advancement and future security vitually 


YOUR SUCCESS depends on the quality of train- 
pePand the reputation of the 


ood pay 
jons for our graduates, with leading com: 

panies throughout the United States. 

RESIDENT SHOP TRAINING is easier and costs less 

than you may think! We provide you with 

housing and part-time jobs’ while in school. 
free nation-wide placement service for 


Pl 

Rraduates. 

Check subject above in which you ore interested and mail for 
FREE BOOKLET 


AILEY Hay 
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Machine Knits Nylon Arteries 


A_NON-KINKING, Y-shaped tube of 
braided nylon may save your life. It is 
used to replace defective arteries in cer- 
tain areas of the body, and was developed 
by Drs. W. Sterling Edwards of Alabama 
Medical College and J. S. Tapp of Chem- 
strand Corp. First tests were made with 
synthetic arteries braided on a machine 
that is commonly used for the mass- 
production of nylon shoelaces. 


Suppressor Hushes Noisy Jets 


Brasr racket is cut nearly in half by 
a sound-suppression chamber operating 
during maintenance run-ups at Hughes 
Aircraft’s flight strip. The concrete- 
shelled housing is put over a jet’s tail pipe 
before afterburners are turned on, and has 
water sprayers that “drown” the noise 
while cooling exhaust gases as they escape 
from the jet. 


Amazing 100-Year-Old Gypsy Bait Oil 


MAKES FISH BITE °F N° 


CcOsT 


Mystery Scent Makes Smell 
Feeding Fish Go C 


WALLING KEITH CHEMICALS, INC. 
DEPT.so1 ‘BIRMINGHAM 1, ALABAMA 


| 


MAKE MORE MONEY 
get into 


TELERAMA - ALL & BRANCHES OF 
TELEVISION ‘‘rnn0 


IN ONE DYNAMIC, MODERN SHOP METHOD 
HOME TRAINING COURSE 


You get and keep 
ALL this modern, newest, 
practical equipment! 


* Tarts to build @ modern TV set 
including large screen Picture Tube. 

* Parts to build « powerful Superhet 
Receiver, standard broadcast and 
short 


YOU COVER ALL 
BRANCHES IN 
ONE MASTER COURSE, 
ONE LOW TUITION 


Ports 10 conduct many experiments 
cond build — * Continuity Checker 
SRF Oscillator « TV Circuits * Audio 
Oxcillator * TRFReceiver * Signal 
Generator 
+ Professional Mubttestor 
‘+ AMUST for al technicians 
FOR MEN WHO WANT TO EARN MORE MONET! 
Another great ad Home Study 
Training, Ler Na 
‘Angeles a practical Technical Resident 
Trade School for over 50 years, tain you at home by Shop-Method, 
{oe today’s walimited opportunities en ALL 8 BRANCHES of the Tele 
vision, Electronic, Radio sodustry 
YOU DO MANY PRACTICAL JOBS — including servicing, crew anal 
ys Build a moder TV set from ground up, with equipment kits we 
deo you, incloding a new largescreen picture tbe and professional 


mde 
1 Prepare fr FEE Veen 


TECHNICAL TRADE Ti 
Los Angeles, 


1 Rash iree TV Radio “Opportunity” Book and sample 
lesson No salesman wil ell 


DRAFTSMEN 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


etna the big- 
Day opportunities open to you as a draftsman. What's 
profession 
talent needed. 
Get complete, step 
mall, spend @ few pleasant hours studying each wee 
Ina short time youll be a well-trained draftsman; 
ready to take your pick of many good jobs. Act now! 
FREE INFORMATION—MAIL COUPON TODAY! 
Get FREE TRIAL LESSON plus infor- 
mation about C.T-C. practical training. 
Eoarn what. successful Chicago. Tt 
graduates say about high 
Cunitles tn “drafting. 
gation. 


1 5,225 Tech Bigx., 2000 So. Michigan 


ea 
Staite ia with {aformation about big oppor- 
tunities in DRAFTING. 


Tense, Nervous 


Headaches Need 
This Relief 


‘A survey shows 3 out of 4 doctors recommend the 
famous ingredients of Anacin to relieve pain. Here's 
why Anacin® gives better total effect relief 
than aspirin or any buffered aspirin: 


ps 


mE ACTS INSTANTLY: Anacin goes 10 work Instantly. 
Brings fast relief to source of your pain, 
mm MORE EFFECTIVE: Anacin is like a docto 
scription. That is, Anacin containa m 
combin medically proves tng 
EP SAFER: Anacin simply con 
mm LESSENS TENSION: Anscin 


you rela 
Anscia 


Shrinks Hemorrhoids 
New Way Without Surgery 


ce Finds Healing Substance That 
Shrinks Hemorrhoids 


has found a new healing 
astonishing ability to shrink 
hemmorhoids and to relieve pain—without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took plac 

Most amazing of all—results wer 
sufferers made astonishing statements like “Piles 
ha ed to be a problem!” 

‘The secret is a new healing substance (Bio-Dyne*) 
—discovery of a world-famous research institute, 

This substance is now available in suppository or 
ointment form under the name Preparation H.* Ask 
for it at all drug counters—money back guarantee. 

Meg. 8. Pat. Of 


pres 


es Pai 


thorough that 


16 feet of Constellat on by SUMO 


‘LOOK FOR THESE FEATURES 


I's 


WRITE FOR 
FREE CATALOG 


STARCRAFT BOAT COMPANY 
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© Split Center Deck Gives Easy Access to Stern 
© Sturdily Built of Aluminum — Weighs only 300 |bs.! 


ig and beautif 
fishing, or general boating — its built for a lifetime of pleasure. Jet Way 
prow eliminates spray. Girder type V-shaped keels protect boat bottom. No 
bottom seams. Huge motor well — handles 10-40 h.p. motors, plus tank and 
battery space. Carries 15-year guarantee, 


‘The all-purpose runabout by Starcraft. Skiing, 


Dept. N-5, Goshen, Indiana 


YOU LIKE TO DRAW, 
SKETCH OR PAINT. 


You may have talent that could earn you 
$75 to $500 a week. Find out now! 
See if your talent is worth training. 
Take this simple Art Talent Test 


7 at home, in spare time. 
& Test was developed by professional 


f artists to uncover new talent. 

‘Trained artists are needed today 

5) for advertising and illustrating. 

~ *€ ‘Thousands got started by taking 

4 Pa this talent test. Mail coupon 
VA v4 “ today for free copy. No obligation. 

ART INSTRUCTION, INC., — sTuDIO 5147 
500 South 4th Street, Minneapolis 15, Minnesota 

Please send me your Talent Test, without cost 


or obligation. (PLEASE PRINT) 
Nome. _AGE. 
Address County. 
Cin, ‘one___Stote. 


|) conn 


A FRANK STATEMENT OF FACT 


Let us say your physician suggests you take Vite YOU SAVE 50% ON VITAMINS 
min A, 25,000 USP. w Now, the only possible " 
neighborhood store, you are astounded to learn be considered is price. Thanks to special 
, facturing facilities (one of the world’s 
these capsules cost over $4.00 for 100. You arleth,  unlgue alivelioyod 
ask “What makes them so expensive?” Here is jistribution system plus a high sales vol- 
ume, Foods Plus today can actually save yo 
much as 507% and more on the cost of you 


your answer: 


THE HIGH COST OF VITAMINS . a's bo back om 
In vitamin products, price is definitely not an + = > 
indication of quality In fact. there i no relation Yh, 3 rigid Federal F.D.A. standards for 
a result of the manufacturer's production and FREE VITAMIN BOOKLET 
marketing procedure, profit margin, ete. and That was only one example of 60 different for- 


have little to do with the basic product itself. mulas at “ bed in a FREE 
The Food and Drug Administration of the vitamin booklet we want to send you. TI 

United States Government has set forth ri trated, 32-page booklet also 
standards for all vitamin manufacturers to f for older people, anemia, resistance 
low. The only essential difference between one 
product and another can be the potency which 
must, by Federal law be stated on the label. 
When two vitamin products the same 
tency, they have the same nutritional value. This 
is true regardless of manufacturer, regardless of 
source of purchase. 
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MANUFACTURE THIS BEAUTIFUL 
CONCRETE OUTDOOR FIREPLACE 


Right In Your 
Own Backyard 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 


Sells on Sight 
from $60, to 
Easy to start your 
own Profitable 
Business. 


\\- 
Mechanical Iceman Fill 

‘Tuis self-propelled icer rides tracks on 
an elevated dock to re-ice railroad cars 
fast. Ice fed into it in 400-pound cakes is 
broken into chunks or crushed to suit the 
cargo at each car bunker. Working in 
threes, the one in the middle carrying salt, 
the Link-Belt machines can pour ice and 
salt into 175 reefers in an hour. 


a ‘Operators Take Over 
Huge Rubber Stamp Profits 


this inexpensive machine 
ean turn out large numbers 
of ering ofa ei 
ial wording of all kinds. 


for anyone to operate. Tt 
‘molds ax many assix Hubber Stamps at time each 
Tue alifereny wording such ax names, ad 

tices, stock numbers, prices and other “copy” 
by oltices, factories and odividuals At full capacity, 
itean earn as much ‘an hour for the 


Fofit business at home. We: 
ing complete instructions at 
(oF stampa 


ch fall particulars about the little machine that | 


‘Seen stripe neater | 
| ieceteoe 
| Fao eh 


"Everything you 
‘Eventing 7 
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"I ride to work with 
Jambretta” ..,, 


y' 
PETER LIND HAYES fy 
“I take Mary Healy Vy 


along, too. 


We never had 

so much fun 

at such low Lan 
cost...130 miles 

to a gallon! e 


Everybody's looking at LAMBRETTA, 


Italy's great motor scooter...world’s From 
most efficient transportation. 539900 
os NYC. 


‘ast, con- 
venient, parks anywhere. Low cost — 
to buy, to run, to insure. 
For details and free booklet writ 

INNOCENTI CORP., 45 Columbus 
In West: RAY COTTON 

10252 Irma Avenve, Tujunga, Cal. 
In Souk: EARL MORFORD 
- Yath St., Ft. Lauderdale, Fla. 

veastes Why not take your share of a new, fast 
growing market? A few choice franchises available with 
cooperative advertising, service schools. For information, 
‘write to the above addresses. 


a 
Ever see a man get to first base in his 


job and then “die”? 


He camps there, waiting for some- 
! thing or someone else to advance him. 
And all too often, he just waits... 

: and waits...and waits. 


In the competitive game of bu: 
ness and industry, it's every man for 
himself. You advance on your own. 
And the best way to get ahead is to 
make yourself better qualified than 
the next guy. 

But how? For the man with a fam- 
ily to support, a job to hold down, 
there’s no more sensible method than 
spare-time training with LC.S. 

It’s convenient! It’s fast! It’s low 
in cost! And it works! 

Give us the chance to prove this 
and we'll send you three helpful and 
valuable books—free! We'll demon- 
strate the I.C.S. method with a sample 
lesson—we'll show you in an illus- 
trated catalog how quickly and thor- 
oughly you can master any of 257 
courses. And you'll get the rewarding 
career guidebook, “How to Succeed.” 

Don’t just sit there! Mark and mail 
the coupon! 


Member, Nati 
Home Study Council 


BOX 19968E, SCRANTON 9, PENNA, (Part ist of 257 courses) 
‘without conor obiation, send me “WOW to SUCCEED” and the opportnity booklet aboot the tad BEFORE which | have marked X (plu sample lesson): 
ARCHITECTURE AVIATION GIVI STRUCTURAL 
(gq Aeconauteat Easieeriog i. ENGINEERIN 
rere tagne Mecham 
Business. 


5 Sentry Engineering 
© Strstural Enineering 
 Pable Aezoontne 1 Setveyine ad Mapoi Wes Treatnest 2 Metalrey 2 GamantionEningcng 
(D Creative Seamanship DRAFTING. © nut Enaieering tne C) reel Ens 
1 Riera brat © ingen! trsrementation Cig ana Poe 
B ingatilSepervien 6 Stn a ; 
{Internal Com eston Engines C)Statona'y Steam nglnerig 
G Machine Oe Dr ene 


1D Mechanta!Eneneerng 


eal Contre 
ezine Shop Bloeprints 


AUTOMOTIVE 
1 Ai Body Babine 


Name. ee ome Ares. 
City Working Hours AM. to PM 

‘Canadian resides send coupon la interationalCatrexpendence Schools, Canadian, Ld, 
Occupation Montreal, Canace. Special tion tales to members ot the U. S. Armed Forces, 
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\Dr.Grabow| 
\ PRE-SMOKED PIPES 


Cool, sweet and mild 
from the first puff. 
No breaking-in 


because they're 
mechanically 
pre-smoked. 


Imported 
briar 


other Or. Grabows 
trom $1.50 to $10 


CO) trademard of quatity 


FxEEE 


For informative beoklet write 
Co,, Greensboro, N.C. 


Dr. Grabow Pii 


au™® 
Suis Horizontal Shaft 


AD 


‘Setes Vertical Shatt 


You get dependability, as well as agility, in this well-designed 
two-wheeler built by Hawk Too! & Engineering Co., Clarkston, 
Mich., and sold by Montgomery Ward & Co. It's powered by 
Continental Red Seal AU Series engine, equipped with built-in 
generator to operate its lights. It will pay you to specify Red Seal 
for any job within its power ra 


For information, write 


Continental Mators Corporation 


INDUSTRIAL AIR-COOLED ENGINE DIVISION 
12H KERCHEVAL AVE. DETROIT 15, MICH. 
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Sun Lamp Develops Prints 
Atomic radiation won’t fog a photo- 
sensitive plastic developed by the Signal 
Corps. The negative is laid over an alumi- 
num plate coated with the plastic, After a 
five-second exposure to ultraviolet light, 
the plate is baked in an oven. In five min- 
utes, the fully developed plastic picture 
can be stripped from the metal. 
Heathkit 
BROADCAST BAND 


RECEIVER KIT 


Haye you ever experienced the 


thal of building your own radio? 
Invest a few of your dollars—a 
few hours of your ime, and build 
acruly worthwhile broadeast band 
tecciver. Transformer operation 
liminates potential shock hazard 
BI characteristic of "economy" AC: 
DC secs. Operatesas radio, phono, 
amplifier, ot tuner, Fine tone 
Quality, excellent sensitivity. Sim= 
plified Consteuction Manual 


Outlines basic theory of radio 
principles. Actually a radio course 
incl. fed. in itself. Price includes tube 


$1925 speaker—chassis, etc. Every part 
1925 io Catnen Hak cassis, Fer pe 
sro. W130 8 


Radio Kit today 
UILD IT YOURSELFY Weathhcte 
Hi-Fi Preampliier 

Battery Eliminator 

Signal Trocer 


Tube Checker 
(and over $0 others) 


Fee CATALOG Aa 
HEATH COMPANY === 


BENTON HARBOR 16, MICH. 


MODEL BR.2 


OTHER 


Orcilorcope 
Vacuum Tube Voltmeter 
Signal Generator 
‘Amateur Tronemitter 
Communications Receiver 


\ding feature of every Alum 
ormance h model. 

iful and sound Swenson design. \ 
and speed, Aluma Craft owners are 
jate the clean lines, the 
nd the rugged the e 

m from upkeep. Choose your Al 
now It’s yours, . . truly for fun. 


ili 
Craft 


ALUMA CRAFT BOAT CO. 


2627 27th AVENUE SOUTH + MINNEAPOLIS 6, MINNESOTA 


Send for new 
catalog show: 
ing. 17 boats 
inealor, 


Make $590 an Hour |- 
CASH PROFIT 
THE DAY YOU START! 


START YOUR OWN BUSINESS AT HOME SHARPEN 
HOUSEHOLD, GARDEN AND SHOP TOOLS IN SPARE TIME 


ig Cash Profits with 


whips, axes, chisel, screw drivers, serop 
just about any household, gard L | 
own CASH business 


calls to make 


Learn how easily you can start your own 

spore Una Lusaser Amazing low cost cosy- LAD EE 

payment plan. Send postcard for FREEBOOK. fifi] ].§ 
BELSAW SHARP-ALL CO 

707 Field Bide. 


tuni 


Kansas City 11, Missouri e 


Profitable 
reading for 
ambitious 
engineers! 


Honeywell Aero's free booklet, "Curve 
of Opportunity "gives you a quick run- 
down of the outstanding career oppor- 
and some of the exciting aero- 
nautical projects now in progress in this 
expanding Honeywell Division. 


TO GET IT, send address, 
school attended, degree 
held ond year obtained 


1433" Stinson Blvd NE, 
Minneapolis 13, Minn. 


Honeywell 


Aeronautical Division 
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THE BEST FOR LES 
a Knight=kits 


You'll marvel at how easy It Is to bulld 
KNIGHT. 


B Jket-tize, two-transistor 
broadcast. 


—— 


eritchine resiver, Selects 


me Gages 
sitive Fegenerative 

2 supphed ess ‘ca 

ipace-Spanner™ Kit... $15.95 

33.¥ 247, Cabinet for above 230 


$1475 


be. 
BV 298, PWay Imercom Kit 


FREE] ALLIED SUPPLEMENT 


Send for our specie! Supplement No. 165 
featuring the complete line of KNIGHT-KIT 
Hobby, HI-FI, Amateur and Test Instrument 
Kits. See hundreds of special volves in 
HL-Fi aystems and equipment, recorders, 
‘Amateur geor, est instruments, parts, tubes 
‘end tools. FREE—sond for it today. 


ALLIED RADIO 


ALLIED RADIO CORP., Dept. 7-£7 
100 N. Western Ave., Chicage 80, Il 
G Send FREE ALLIED Supplement No. 165 
‘Send the following KNIGHT-KITS: 

Gay2e. O8sY2s. 9 83 ¥ 295. 


OasY29. 0 as¥ 247. 8. 
(All prieae Net F. 0, B, Chenes! 


Name. I 

Address I 

City _Zone__ state. j 
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William Shakespeare said: 
“THEY STUMBLE 
THAT RUN FAST" 


We don’t care if you creep, crawl, 
saunter, toddle toward page 187 ata 
turtle’s pace. But be sure to get to the 
New Popular Science Shopping 
Center. There you will find a special 
advertising section designed to help you 
shop each product—its cost—and 
even use a new device that can get you 
more information on products and 
services you want to know more about. 
Take your own sweet time, be poky, 
painstaking—but be sure to get to 
Popular Science's New Shopping 
| Center on page 187. 


The New Popular Science Shopping Center 


READ THESE FACTS BEFORE YOU ORDER 
YOUR ZOYSIA GRASS (eres 


U.S, DEPT. OF AGRICULTURE PERFECTS 


WORLD'S MOST PERFECT GRASS 
APPROVED BY U.S. GOLF ASSN. 


‘© NEVER NEEDS RE-SEEDING 
© TAKES PLAYGROUND 


PUNISHMENT 
[ BezeSezee tom tore ¢ MORE BEAUTY YET 
costs YOU LESS 


Genuine Amazoy is the revolu- 
Nichary’ iawn erase. that pro- 


oe 5 eat ee 
Any Soil. Any Plug Fe Jouera away: Nee 


recy caretree lawn, Pore 


lug it in, watch it spread Grow Replaced FREE. Zits ‘plugs, spread ‘abGve. and below ground into” even, 
into thick beautiful lawn! RGo¥ ih genpcproen, sort pont, prec ys'ean't live in 
I Never needs recseoding. Won't winter kill, Has sure 


Post. Office Graun 
SF thousands ot Yawns. When other nwa 
ash, ‘green, lovely-—tho ‘pride of your neighborhood. 


Snatees supoty every year! 


WEAR THE SHOE THAT'S 
AUVE with comfort! 


Thousands of 
Engineers Needed 
for Hard Pressed 
Industry 
BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


EB Structurol Engineering 
Photo of Heald Bleetrical Laboratory 5) iui 'enaineting 


Enroll Now for New Term Ch Architectre 
Write for Diploma Co. is 
helpful booklet— Are your feet complaining? Do Heald College Ranks FIRST > TELEVISION [] ColerTV] 


1D Tool & Die Design 
1 Architectural Drafting 
Mechanical Drafting 
1 Structural Drafting 


“Better Foot your working days seem long 
Care with and ticing? Then isn't it dime to 
try a pair of Red Wing's rugged 

Better Footwear” lights a oenet 
—\ Wedge-Crepe soles and the 
Original Red WinG's “Sweat- 
Proof” Leather Insoles? Makes 
mighty soft walking. nam 


RED WING SHOE COMPANY = =*\** 


cry 
195 MAIN STREET Sit 
RED WING, MINNESOTA 


Send for FREE Information 


ights with genuine Heald Engineering Colege Ci surveying 


Estimating 
Van Ness at Post, De CO Mosier Electicion 


Son Francisco, Californie Approved for Veterans 
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To Parents of 


High School Students 


in Search of a 
Career... 


This may be the most important 
message of your children’s lives 


You spend many hours planning your children’s future, 
looking for ways to save them heartaches in the days 
ahead and give them some good measure of security. 


You should know that 


Today there is a rich, new kind of opportunity 
for young Americal 


‘The opportunity lies in engineering and science, 
where there is a tremendous need for trained young 
people. It is open to any young man or woman who 
is willing to work hard and to study high school 
courses like mathematics and the physical sciences in 
preparation for college engineering. 


Here is what the engineering profession offers 
your child: 


Interesting, useful work. There are hundreds of 

different engineering positions open, from bridge design 
to nuclear research, from product planning 

to salesmanship. 


It is rich in opportunity. Today's engineering graduates 
di find starting salaries higher than average. 

As for opportunity, 50% of the country’s industrial 

leaders started their careers as engineers. 


It offers a good measure of security. The need for 
trained men and women engineers will continue 
for years to come. 


Don’t cheat your child of a chance for betterment in 

the years ahead, Inquire of your high school principal, 

math or science teacher or any well-known engineer in 

your community for guidance. To help you—Be sure 

to read the article entitled “IS YOUR YOUNGSTER A 

BUDDING SCIENTIST OR ENGINEER?” in this issue, 

A marketable ability is ‘This important message begins on page 60—and is part 
the only true security of a continuing series appearing in every issue of 

POPULAR SCIENCE MONTHLY. 


NG AT HOME! 


Make $20 to $30 


MAGIC MAIL PLAN} 


PIMPLES, RASHES 


Cuticura Medicated Liquid Soothes Instantly — Relieves 
Externally Caused Skin Irritations in 1 to 3 Days. 

ible.” Greaseless, Fast druggist—or send 10¢ to cover 
g. For truly sensational mailing costs for generous 
results use Cuticura Medicat- samples of Soap and Medicat- 
ed Liquid with Cuticura Soap. ed Liquid. Address Cuticura, 
Liquid, 60¢. Soap, 25¢. Buy at Dept. 59, Malden 48, Mass. 


Fastest Known Relicf 


CLASSIFIED ADVERTISING 


Will be found on pages 210-222 immediately fol- 
lowing the new Popular Science Shopping Center 


IMPROVED LAWN MOWER SHARPENER 
AND BED KNIFE GRINDER 


Grinds ony reel type mower. Hollow grinds or flat The Modem Lapping Mach 

arinds bed knives. New micro feed grinding head. | desianed fo ft the needs of any 

Sharpens hond ond pewer mowers, Mo disassembly of| mowers and 1 (x 
SS wheels, vy 


isn't a MODERN it con't be MODERN. | fob, 
WRITE FOR FREE BOOKLET 118 oe. 


MODERN MFG. CO., 160 N. FAIR OAKS, PASADENA, CALIFORNIA 
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Beauty... Power 
..» Adventure! 


with the fabulous new 
HARLEY-DAVIDSON 


SPORTSTER 


+ BEAUTY... 
Magnificently sleek styling, flashing 
chrome and striking two-tone color 
combinations command immediate at- 
tention wherever you go. 


*« POWER... 
Get “raring to go,’ stantly responsive 
speed and acceleration with the 1957 
Sportsters pace-setting new 55 cubic 
inch overhead valve engine, 


+* ADVENTURE... 
Whether you're off on a lark or off to 
work, each mile is an adventure on a 
Sportster. You're on your own, happy 
and carefree as the wind. 


Easy Monthly Terms 
Your Harley-Davidson dealer will be 
pleased to show you how easy it is to 
own a fabulous new Sportster . . . ar- 
range for a convincing test ride, Call 
him now or write for free literature. 


HARLEY-DAVIDSON MOTOR CO. 
Dept, PS, Milwaukee 1, Wis. 


4B rorutar science 


Know These Numbers? 


THE pat that numbers play in our life 
tends to increase every generation. 
Here is a test in technology that may 
separate the men of this modern age 
from those living in a less quantitative 
past. Each item is a series of numbers 
commonly associated with some process 
or product; for a simple example, the 
series .22, .32, .38, .45 is associated with 
pistol calibers. 

Try the test below and determine the 
extent of your contact with the machine 
age.—James S. Sweeney. 


1 -410, 28, 20, 16, 12, 10 
2 6SN7, 6AQ5, 12SA7, 3525, 11726 


127, 120, 116, 616 


17", 19", 20", 21", 24" 


20/20, 20/30, 20/40... 20/n 


8/0, 6/0, 4/0, 2/ 


/2, 


% 

40, 60, 75, 100, 150 

3.5, 4.5, 6.3, 8, 11, 16, 22, 32 
6.00, 6.50, 6.70, 7.10, 7.60, 8.00 


4 
5 
6 
1 
8 
9 
0 


1 


10, 20, 30, 10W-30, 20W-30 


ANSWERS 
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smart fishermen 


Talk about the girl... the string of fish... 
the motor . . . it fits "em all! Especially it fits 
the new ’57 Evinrudes, Talk about quiet 
smooth-running power from slowest trolling to 
full throttle... these new Evinrudes have 
really got it! Talk about easy starting, easy 
handling, good looks, sure reliability 
can’t beat ’em! 


- you 


New high compression engines in the “18's” 
and “35's” offer unsurpassed load handling 
power. New starting ease... manual or 12- 
volt electric starting. New fuel economy. 
New high output generator (optional). 


have all 
the luck! 


One look at these °57 Evinrudes and you'll 
see why more families are going boating ... . 
why more of them buy Evinrudes. See the 
nine new models...3 to 35 hp... at your 
Evinrude dealer. Ask for a “Revelation Ride.” 
Full color catalog free. Write 
EVINRUDE MOTORS, 4451 
N. 27th St., Milwaukee 16, Wis. 


co 
A Division of Outboard Marine Corporation 
In Canada: Mid, by Evinrude Motors, Peterborough 


@ rwinrnude 


quiet outboard motors 


Faster paste waxing! 
Easier paste waxing! 


Start right in waxing! 


Johnson's new J-wax 


does the cleaning work for you! 


No extra cleaner needed 
—nothing else to buy! 


J-Wax has just what paste wax needed—a 
built-in cleaner! The exclusive J-Wax formula 
goes to work fast. Cleans while it waxes—saves 
you hours of work. J-Wax replaces grime with 
a glistening coat of wax. Tough wax. Hard- 
‘finish wax that protects your car in any weather. 

J-Wax puts more wax on your car—leaves 


more wax on your car than other one-step 
waxes. And J-Wax goes on smoothly, easily — 
evenly. Leaves no dull spots or streaks. You 
are sure of more all-around protection with 
J-Wax in any weather—from bumper to 
bumper, including the chrome! 

Look for Johnson’s J-Wax in this new key- 
opening can. Only J-Wax guarantees sealed-in 
freshness. It’s the fastest, easiest way to genu- 
ine wax protection—paste waz protection! 


Zohnuon's Was” and "J-Was™ are repatered trademarks of 8, C, Johnaom & Son, Ine 


POPULAR 
SCIEN 


Why You Can’t 
Outrun the Police 


Some speeders try it but few beat the game. Here’s 
why it doesn’t pay to play tag with the cops. 


By Harry Walton 


REEZING along on the wrong edge 

B of the speed limit, you spot a 

police car following. Probably 

your first reaction is to ease up on the 

gas. But maybe, for one reckless mo- 
ment, you think of floorboarding it. 

That split-second decision is 1 loaded 


one. After talking to state-police officials, 
reading official reports, and riding many 
patrol tours with troopers on the road, 
I feel qualified to offer one piece of ad- 
vice: Don't try it. 

Racing the cops is a sucker’s game. 
Its odds are so bad as to appeal only to 
the driver who is a dope or a fugitive. 
The average John Doe—even if he al- 
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Runaway speeders are betting their lives—with the 


ready has a bad-driving record—risks 
far more than he stands to win. 

Tilting his throttle foot downward 
may cost him his license, could cripple 
him for keeps, might kill him. It’s sure 
to cost him more than if he pulls up. 

But some people do try to outspeed 
the law, Very, very few of them get 
away. Here’s what they are up against: 

© A superior car. The modern police 
car will outspeed and outcorner most 
stock models (with the exception of 
some sports cars). It’s usually in better 
condition than the speeder’s. 

© A better driver. The trooper at the 
wheel gets plenty of practice; he drives 
an average of 4.000 miles a month. He 
knows the roads, and is familiar with 
the behavior of his car at 100 mph. 
and more. 

© Electronic assists. Nothing with 
wheels can outspeed a radio alert. If 
the cop behind a speeder can’t stop him, 
those ahead can. 

© That guilty feeling. The average 
speeder is under an enormous psycho- 
logical handicap. By running away, he 
confirms his guilt even to himself. He is 
almost literally driven by desperation. 
Next step: panic. 

Why do they run? Most citizens pull 
over when ordered to. “It’s rarely the 


man in a 300-horse sedan or a sports car 
that we have to chase,” Commissioner 
Joseph Childs of the Michigan State Po- 
lice told me. “More often it's some fellow 
in an ordinary car who thinks he has a 
reason for running from us.” 

“The majority of those who try to out- 
run our cars,” said Lieut. Burton Yungfer 
of the Michigan State Police, “are either 
ted on criminal charges or ordinary 
zens driving on revoked licenses.” In 
Michigan, this offense carries a manda- 
y jail sentence. 

Police may stop you for nothing more 
reprehensible than a burned-out tail 
light. But if you jackrabbit away, an 
officer has no way of knowing whether 
you are a criminal, a drunk or a wise 
guy. All look alike through the rear 
window. 

He will take after you, and immedi- 
ately put your license number and a 
description of your car on the radio. 
With the gas down and a cop on your 
tail, you're in for a fast ride. Chases at 
100 m.p.h. are a daily occurrence; some 
hit higher speeds. The safest thing a 
speed-and-run driver can do is quit 
while he’s alive. 

Too many don’t. Says Lieut. Louis 
Marchese of the Connecticut State Po- 
lice, “Only too often a trooper calls in 


How police cars differ from the showroom sedans 


FOUR BARREL 
‘CARBURETOR 


HIGH LUFT 
‘CAMSHAFT 


HeAvy.OUTY 
HIGH-SPEED CLUTCH AND. 
FAN TRANSMISSION 
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POLICE CALIBRATED 
‘SPEEDOMETER 
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SEAT SPRINGS 


odds against them 


that he’s chasing a car, and then breaks 
off to say, ‘There he goes over.’ I'd say 
that 75 percent of those who run away 
from us wind up in a crash.” 

Don’t blame the cops for accidents 
like that. Troopers try not to panic a 
driver (sirens, for example, are used 
only as a last resort in Michigan and 
Connecticut). But when a motorist runs 
away, the trooper is forced to assume he 
has a criminal motive, and gives chase. 

His superiors frown on high-speed 
chases that aren't absolutely necessary. 
“No speeder is worth risking life for,” 
one Connecticut official told me, “though 
of course we will go all out to get a 
known criminal.” Said an executive of 
the New York State Police: “Two speed- 
ing cars only double the danger to all 
other traffic. We instruct our men to in- 
tercept by radio rather than chase an- 
other car at 100 m.p.h.” 

In Michigan, too, troopers are instruct- 
ed to radio ahead if the pursuit gets hot. 
Sometimes it’s the only way. Some 
months ago, the same sports car was 
clocked time and again at 130 m.p.h. on 
the New Jer: Turnpike—too fast for 
troopers to overhaul. Finally a trap was 
set; several police cars, alerted by radio, 


pulled onto the highway ahead of the 
sports car at high speed, and then gradu- 


Gity police may use standard stock models, 
perhaps the same as the car you own. But the 
cars that state and throughway police drive only 
look similar to the car you drive, Their innards 
‘are rakishly different, 

Engines are souped up with multibarrel car- 
buretors and high-lift cams. Radiators, clutches, 
sions and other parts are beefed up for 
heavy service, Extra brake capacity and. stiff 
ing give, the cars a cornering ability that 
of today’s Softspot Specials cannot hope to 


aid a commissioner of state police: “On 
a straightaway we may have a long chase, but 
once a speeder tries to comer away from us, 
we've got him.” 

Cars with heavy-duty parts for police service 
are offered by Ford, Chrysler, Mercury, Pontia 
Dodge and Oldsmobile. You can't buy one with 
out proof that you work in a law-enforcement 
organization. 


OFFICER'S PULL-OVER GESTURE may be rein- 
forced with a signal or flashing light. 
Approved technique calls for the police car to 
stop behind the offender's car. Officer stands 
back of driver's window, making it difficult for 
driver to cover him with a gun, Second officer 
covers the first from the right rear fender. 


To keep up with the multiplying horses under 
the hood of John Ci car, police trade in 
their cars every year or two. In'18 to 24 months 
on the highway, the average patrol car rolls 
up 60,000 miles. 

Wheel-spinning starts, savage braking and 
high speeds on all kinds of roads wear rubber 
fast. Rear tires may give troopers only 10,000 
miles of service, For safety’s sake, any tire show- 
ing a law must be discarded. Tires are typically 
run at 28 Ib. pressure dness affords 
a trifle more speed, cuts tire squeal on curves, 
and reduces wear. Some traffic departments 
balance all four wheels before a patrol car is 
allowed on the road. 

Rugged use is tough on clutches and trans- 
missions. With the idea of reducing maintenance 
costs, some police units are trying automatic 
drives. Troopers look at the clutchless floor with 
misgivings, shrug, and go about their patrol 
duties as usual 
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two. Most troopers use them willingly. 


off the high- 

p Michigan Trooper 

ols stands by with shotgun to cover 
companion as he stops and checks cars through. 


YOU CAN'T ARGUE with police-car speedometers. 
Some of them a cially calibrated by the 
manufacturer. Michigan State Police check 
theirs out with a fifth wheel, as’shown below. 


slowed down, forcing it to a halt. 
Will police shoot? It depends where 
uu run. Police in Bensalem township, 
were recently ordered to shoot when 
necessary to stop speeders. In Connecti- 
cut, troopers will fire only if the speeder 
is known to be a criminal, and then only 
if he fires first. Other states permit offi- 
cers to shoot at a runaway speeder’s tires. 

Conscientious cops are reluctant to 
shoot; they will try to scare « driver first 
by brandishing a gun or firing into the 
ground. 

At 5:30 p.m. last Labor Day. Michi- 
gan State Trooper George Mansmith 
saw a ‘51 Pontiac pass a car on a hill at 
high speed and stay in the left lane all 
the way to the top. Mansmith gave 
chase. Fishtailing wildly, the Pontiac cut 
in and out at over 80 m.p.h., running 
on the wrong side of the no- ‘ing line 
and forcing several oncoming cars off 
the road as it passed those in its own 
lane. Mansmith turned on his siren and 
drew abreast; instead of stopping, the 
speeder forced off the road. Bran- 
dishing his gun, Mansmith made another 
attempt; at 90 m.p.h., he found himself 
facing an oncoming car and had to run 
off the left shoulder into a culvert. 

But his car kept its feet. Mansmith 
pulled out of the culvert and got up to 
the Pontiac again. Either discouraged or 
alarmed by sight of the gun, the speeder 
now pulled off the road and quietly took 
the ticket Mansmith handed him. He 
drew a large fine and a jail sentence. 

Even gunshots won't always stop 
them. On a clear, dry night, a 56 Cadil- 
lac passed Michigan Trooper Ernest 
Nash going at a high speed in the oppo- 
site direction. Nash swung around. The 
Caddie opened up to 115 m.p.h. Nash 
radioed ahead, but the car suddenly 
turned off onto a secondary road. In 
open country and with no other cars 
near, Nash tried unsuccessfully to shoot 
a tire. The chase went on until the road 
took a series of sharp curves. Then the 
speeder pulled up. His license was in 
order, “Sure I knew a trooper was after 
me,” he admitted. “Just thought I could 
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TELEGRAM 


The White House 
Bashington 


Popular Science 
353 Fourth Avenue 
New York 10, N.Y. 


To the staff and readers of Popular Science Monthly, 
joined in the observance of the eighty-fifth anni- 
versary of their magazine, I send greetings. 


As you advance the understanding of science and mech- 
anical matters in this country you perform a splendid 
public service. I am sure Popular Science Monthly will 
continue to play its part in stimulating interest in 
the opportunities of our modern age and thereby help to 
meet the Nation's present and future needs for more 
scientists and engineers. 


Congratulations and best wishes. 


DWIGHT D. EISENHOWER 


Lindbergh’s 
Amazing Airplane 


The little monoplane in which he made his historic flight 30 


LOVIE marquees throughout the nation are remind- 

A ing you this month with their “Spirit of St. Louis” 
hoopla, it was just 30 years ago that “Lucky Lindy” 

By made the Big Hop. He did it in a truly remarkable plane. 

' For the Spirit of St. Louis was a full decade ahead of its time. 
Eliot Tozer Actually, the plane almost didn’t get off the ground at all. 
By February, 1927, Lindbergh had been rebuffed in his 
search for a plane by Bellanca, Fokker, Travel Air and 
Columbia. Bellanca insisted. that no single-engine plane 
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STREAMLINED STRUTS 


WICKER 
SEAT 


years ago this month was far ahead of its time. 


could fly the Atlantic; Lindbergh believed that only a light- 
weight, single-engine plane could make it. Fokker wanted 
$100,000 to build a plane to Lindbergh's specifications; 
Lindbergh had only $15,000 to buy the plane and make the 
entire flight. 


On Feb. 23, 1927, Lindbergh walked into the office of 
Ryan Airlines on Juniper St., San Diego, Calif., and within 
hours signed a contract. he is 
Lindbergh knew what he wanted when he sat down pear ee 
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The cockpit: 
essentials only 


Sitting in his wicker 
chair, he could reach 
the “plumbing”: the 
fuel valves (center) 


Fuselage is towed 
to test site 


Big fuel tank 
forward of cockpit 
shut off view. To 
land and take off, 
Lindbergh peered 
out the side window 
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in Ryan’s “factory’—it was an abandoned fish cannery— 
with the little firm’s only engineer, 27-year-old Donald Hall: 
efficiency first, safety second, and comfort last. Two and a 
half months later, he saw his design ideas pay off hand- 
somely on the plane’s first real test, the flight 
on May 10 from San Diego to Lambert Field, 
St. Louis. It took him 14 hours, 25 minutes. 
No man had ever traveled so fast from the 
Pacific coas' 


d he set another record by flying 
from St. Louis to Curtiss Field, Long Island, 
N.Y., in seven hours, 20 minutes, 

Then, on May 20, he took off for Paris, Ex- 
actly 33 hours, 30 minutes, 29.8 seconds later 
he touched down at Le Bourget Aerodrome. 
He could have gone on to Rome—in fact he 
had toyed with the idea as he approached 
Le Bourget. 

Like most airplanes, the Spirit of St. Louis 
grew out of an earlier design, the Ryan M-: 
but it was strictly one-of-a-kind. It was de- 
signed in 850 hours—almost completely by 
Donald Hall-to do one thing: fly from New 
York to Paris. And with the exception of good-will tours of 
Europe and North and South America, that was all it was 
ever used for. It was shipped back to the States on the 
. cruiser Memphis, and now hangs in the Smithsonian 
Institution. 

From the beginning, everything was sacrificed for range; 
s weight, the Spirit of St. Louis 
carried 2,750 pounds in fuel, well over half her weight. 

The huge 209-gal- 
lon main fuel tank 
almost filled the 
cockpit, completely 
cutting off all for- 
ward vision, To land 
and take off, Lind- 
bergh looked out to 
the side. Once or 
twice he used the 
periscope that had 
been designed for 
him by a former sub- 
marine captain, 

To keep him on course an earth inductor compass gave 
him his position in relation to the earth’s magnetic lines of 
force. A wind-driven generator helped operate this. 

The most unusual feature of the plane, however, was its 
streamlining. The fuselage curved from spinner to tail in 
an unbroken line. All struts were faired with balsa, then 
covered with sheet aluminum. The shock absorbers were 
streamlined. Even the wheels were covered with a doped 


fabric. The gap between fin and rudder was sealed with a 
strip of fabric, And the engine cowling was faired into the 
fuselage. 

The result of this unheard-of streamlining was a maximum 
speed 10 m.p.h. higher than that of the M-2—even though 
the Spirit of St. Louis weighed twice as much. And the 
range of this tiny 223-hp. plane at practical cruising speeds, 
fully loaded, was 4,040 miles! 

Hall used M-2 tail surfaces even though he knew they 
were too small, It saved design time. And it made the plane 
purposely unstable—which pleased Lindbergh because he 
knew it would keep him awake during his 40-hour grind. 

For added safety, in case of a crash, Lindbergh insisted 
that the fuel and oil tanks be placed forward of the cock- 
pit. He had heard of too many crashes in which the fuel 
tanks had torn loose and come crashing down on the pilot. 


The Spirit of St. Louis had one of the first cross-feed fuel 
systems ever developed. Two independent fuel lines ran 
from the cockpit distribution system to the engine. If the 
engine pump in either of them failed, fuel could be hand 
wobble-pumped from either fuselage tank to the wing tank 
where it could then flow to the engine by gravity. 

The landing gear had the unusually wide spread of 10 
feet when fully deflected. The struts were fabricated of 
chrome molybdenum (SAE 4130) steel tubes and heat- 
treated. 

Trim tabs were unknown in 1927, but the Spirit of St. 
Louis had an adjustable stabilizer and fin. 

In the 46-foot spruce-and-plywood wing, the ribs were 
spaced 11 inches apart instead of the usual 15 inches to 
maintain an accurate airfoil contour. 

Unbelievably, this advanced airplane was built by 19 
men and women in only 62 days. END 


Famous plane ends 
its flying days 


With Col. Lindbergh 
at the controls, the 
Spirit of St. Louis 
lands at Bolling Field, 
Wash., May 2, 1928. 
This was its final 
flight, before going 

to the Smithsonian 
Institution 
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STRAIGHT TALK TO PARENTS 


Is Your Youngster 
a Budding 
Scientist or 
Engineer ? 


Here’s a wide-open field with an unlimited future. Should 
you help your child aim for it? Read what the experts say. 


By Wesley S. Griswold 


LL this spring “ivory hunters” from 
A the nation’s industries and lab- 
oratories have been besieging 
U.S, college campuses. They are em- 
ployment officers, scrambling to hire 
engineers and scientists, class of ’57. At 
the end of World War 
IL about 800 firms were 
trying active college re- 
ctuiting; this year nearly 
5,000 companies are do- 
ing it. 
So fierce is the compe- 
tition for these baby 


What Distinguishes a 
Scientist trom an Engineer? 
One of the best explanations 


comes from the Engineers’ C 
Professional Developme 


scientists and engineers from each other. 

Will your youngster find employers 
hotly bidding for his services when he is 
ready to go to work? Probably, if he has 
what it takes to become a first-rate scien- 
tist or engineer. 

Educated guess. Is either of these 
closely related professions the lifework 
for your youngster? If 
he is much under col- 
lege age, you can't know. 
But you can make an 
educated guess: 1) by 
comparing him to others 
who have grown up to 
success in these profes- 


engineers that starting 
salaries have averaged 
$400 a month. Especially 
promising youngsters 
may be offered more 
than $600 a month, and 
they can take their pick 


with expanding man's knowledge of 
nature's laws. The engineer is 
charged with the application of 
these [laws] to benche mankind. 

Both are dealing with the same laws 
of nature: mathematics, physics and 
chemistry. Both must have clear, 
analytical mins, and oth ‘must 
have . . . proficiency in language.” 


sions, and 2) by making 
wise use of guidance 
experts who can evalu- 
ate his abilities through 
tests. 

What characteristics 
typify the scientist-to- 


of a dozen jobs. Extra 
inducements for accept- 
ing employment with one firm include an 
$800 bonus, an expense account and an 
automobile for unrestricted use. 

This talent hunt is not just in colleges. 
Government agencies and industry are 
constantly rummaging through the ranks 
of the already employed, trying to grab 


PHOTO BY MUBERT LUCKETT 


be? Experts have long 
been trying to find out. 
Some new findings, soon to be published 
by Drs. Donald E. Super and Paul B. 
Bachrach of Columbia University, paint 
this picture of a budding scientist (the 
profile of a budding engineer is virtually 
identical ): 

© Science and mathematics attract him 
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young. Between his tenth and fourteenth 
years, they have begun to predominate 
over other interests. His hobbies have 
assumed a scientific slant—collections, 
photography, chemistry experiments, 
electronics. 

© He feels somewhat isolated from 
other children but doesn’t mind_ this 
much. He may be “poorly adjusted” so- 
cially, though he is often self-confident. 
He has a strong urge to excel. 

© He reads a lot, has a large vocabu- 
lary, speaks well and forcefully 

© He is ingenious, energetic and orig- 
inal. He is a “self-starter” and generally 
finishes what he starts. 

@ He is curious about how things 
work and often is clever with his hands. 
He can look at something and imagine 
how it would appear from a different 
angle. (Experts call it “good spatial vis- 
ualization.”) 

© He is good at mathematics, with 
a high analytical ability, and is often a 
superior student in other wa 

Testing in school. The profile above 
it best a general guide—many children 
answering to such a description have 
grown up to successful careers far re- 
moved from science or engineering. Here 
the new science of psychological testing 


Portrait of a budding scientist 
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can help you. In many schools today 
youngsters routinely take written tests 
that reveal mental ability, scholastic 
achievement (that is, what the youngster 
has done with his mental ability) and 
general aptitudes. By high school, a boy’s 
or girl’s test scores and academic records 
begin to give a broad picture of the 
youngster’s capacities. 

In an increasing number of U.S. high 
schools, these records and scores are 
supplemented by a whole battery of 
new tests, usually given at the tenth 
grade, These measure such things as 
verbal reasoning ability, numerical abil- 
ity, abstract reasoning ability, and me- 
chanical comprehension. 

How good are these tests? The ones 
given in high schools cannot sort out 
children for specific vocations, but can 
and do reveal inc ns toward an 
interest in scienc 

A far more comprehensive—and tough- 
er—test has shown striking accuracy. 
This is the Annual Science Talent Search, 
conducted by Science Clubs of America 
to locate promising teen-agers and 


reward them with scholarships, It has 
operated since 1942 
$165,000 in scholai 

In 


nd shelled out 
ship money). 
15 years, 600 youngsters were 


HE absorbed, intelligent-looking 12- 
ear-old whose picture appears on page 
60 is not a professional model. He is a bo 
who seems destined to be a scientist, H 
name is Frank A. Leachman Jr and he 
lives in Bristol, Conn. Poputan Science 

ci ited with Frankie when he 
nake-it article to us 
about an ingenious scientific device he de- 
signed and built himself. 

In the photo here, Frankie is using his 
creation to set fire to a piece of paper by 
focusing the sun's rays on it. Most of us 
have done this at one time or another with 
a magnifying glass. But Frankie is doing it 
with a small solar furnace. To see how he 
built it, tun to page 178. 

Frankie, an a child, is now in the 
seventh grade. Since he entered the fifth, 
he has had an enormous appetite for read. 
ing. He devours books on scientific subjects 
and on the lives of famous scientists. He ha 
built a one-tube radio. He is now construct- 


tion.’ \- 
plete test, but it is typical 
of one. 

In each row of drawings, 
two—and only two—are 
different views of the same 
object. Get your youngster 
to mark the drawings that 
he thinks are two views of 
a single object. The correct 
answers are on page 252. 


“Reproduced by permission of Dodd, 
jeu & Co, |rom “The Meking of 
Roe. Coprright, 


chosen. Ninety-three percent of them are 
now trained scientists and engineers— 
and none is more than 34 years old. Al- 
most every one has eared an under- 
graduate college degree. About half of 
those now old enough to be eligible for 
doctors’ degrees (Ph.D., Se.D., M.D.) 
have them, too. 

These young people are exceptional, 
of course—unusually bright and long in- 
terested in science. But the success of the 
tests in correctly predicting their achieve- 
ments does point up what you can expect 


ing a Geiger counter. In the past few years, 
he has acquired a chemistry set, a micro 
scope and an “atomic-energy” kit. 

From the time Frankie was old enough 
to put sentences together, he has veen ask- 
ing questions about what things are made 


of and what makes things go. His parents 
have usually managed to supply the an- 
swers. If they didn't already v them, 


they helped him find them at the library. 

Now, Frankie’s mother says, he usually 
finds his own answers, in books or “by tak- 
ing anything and everything apart and put- 
ting it together again.” 

jecause of his avid reading, his vocabu- 
lary is unusually large, and he not only 
knows the meanings of the adult words he 
casually uses but how to spell them. 

Yet Frankie is no bookworm. A friendly 
youngster, sturdy and healthy, he loves to 
swim and basketball. His grades in 
school are good. 

The Leachmans have been both fasci- 


from the right testing for your child. 
Professional advice. Most U.S. high 
schools now try to help students chart 
their futures. The best high-school guid- 
ance counselors don't tell a student what 
career he should aim for. But they do 
try to help him decide for himself— 
along paths suggested by his test scores. 
They also welcome parents to gu’dance 
conferences, because this can help re- 
solve conflicts between the desires of a 

youngster and his parents. 
[Continued on pone 250) 


nated and the interests and 
capabilities t fe is developing as he 

‘ows. They haven't known exactly what 
‘teristics. meant or what they 
should do about them. 

The accompanying article is one of a 
series that PopuLan Scr is pudlishing 
in the hope of helping the Leachmans ani 
all other parents guide their chilren toward 
careers suited to their tastes and talents, 
Previous articles have contained expert ad- 
vice on how to be a good father to a gifted 
child and how to help your youngster get 
into college. 


NEXT MONTH: What if your child can’t 
go to college? About 65 percent of American 
youngsters do not, This need not discourage 
you or your child. Opportunities for fine 
‘careers—without a degree—are growing every 
year. The June issue of Popular Science will 
tell you what they are and how you can 
make the most of them for your children. 
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Tiny Sub Maneuvers 
Under Water 
Like a Plane 


Making a run off California coast, Mark VI MiniSub is pushed by contra-rotating propellers. 


N THE event of another war, Navy 
underwater demolition teams may 
execute their deadly missions in an 
extraordinary little craft that performs 
under water like an airplane in the sky. 
The MiniSub is a miniature, two-man 
submarine that can loop, roll, climb and 
dive. One model, the Mark VI, looks like 
G4 rorutar science 


a scaled-down version of a jet fighter. 
The stubby, swept-back fins on the sleek 
fuselage resemble wings and tail, and 
the crew peers out of a Plexiglas canop 
(The fins are swept back to shed sea- 
weed, which has brought death to more 
than one frogman. ) 

Inside the Mark VI, the crew either 


PILOT DROPS INTO 
Mark 


m, survival may depend on fast escape. 


sits back-to-back or faces in the same di- 
rection, The sub is steered with a control 
stick connected to four fins—two forward 
and two aft. To dive, the pilot merely 
pushes the stick forward. To climb, he 
pulls back, Right and left turns are made 
by pushing the stick in the desired direc- 
tion. To roll, the stick is twisted. 


POWER is supplied either by foot 
pedals connected to propeller blades 
at the rear, or by a one-hp., battery- 
powered electric motor. The manufac- 
turer, Aerojet eral Corp., of Azusa, 
Calif., claims that the MiniSub can be 
pedal-pumped for long neriods of time 
at nearly four m.p.h, with no more effort 


NEXT MONTH: A fire-eating missile 
that’s drawn to its aerial prey by ex- 
haust flame—that’s the Sidewinder. 
Read: “The Missile That Strikes like 
a Rattlesnake” in June PS. 


than riding a bicycle on level highway. 
By using the motor, the MiniSub can 
speed up to about 7 m.p.h. Most frog- 
men prefer pedaling, for it helps keep 
them warm in frigid waters. 

Because MiniSub is free-flooded, the 
two-man crews must wear breathing 
tanks. But they can y down much 
longer t their brother frogmen for, 
once inside, they disconnect the breath- 
ing lines from the portable lungs on their 
backs and plug into air bottles. 


good bet to become standard equi 
for Navy Underwater Demolition Teams. 
In his new book about Navy frogmen, 
The Naked Warriors, Cmdr. Francis 
Douglas Fane calls the MifiSub “one of 
the most remarkable of all recent devel- 
opments in . . . underwater conquest.” 
Fane is chief of the UDT Unit (Pa- 
cific Area) attached to the Amphibious 
Force, Pacific Fleet. He supervised the 
testing of the MiniSub at the great Navy 
UDT base at Coronado, Calif. It was 
Fane, according to Aerojet officials, who 
encouraged the MiniSub's development 
during its early stages. 
G6 rorutar science 


“The MiniSub,” Fane says, “would ex- 
tend our range of operation, and enable 
us to reach our objective without fa- 
tigue.” 

How far could a frogman travel in a 
MiniSub? “It all depends on how long a 
man can remain submerged—endure the 
cold, that is,” Fane explains. 

Not only would the MiniSub increase 
the speed and range of frogman attacks, 
but its use in certain instances would 
require fewer men. In World War II, 
a dozen men, struggling through rough 
seas with explosives, wrenches and other 
equipment, might have been needed to 
sink a destroyer. With the MiniSub, two 
men could handle such a mission. 

Arriving at their destination, the 
operators would land the MiniSub on the 
ocean floor, fill the ballast tank with 
water to keep the sub from surfacing, 
and tether the craft to underwater 
growth to prevent drifting with the tide. 

ion completed, they would blow 
az water from the ballast tank with 
high-pressure air from another container, 
and pedal away. Silent pedal power 
would lessen the risk of detection. 


(0 MAKE life easier for frogmen, 

Aerojet has developed, in addition to 
the Mark VI, the more spacious Mark 
VII. In the new model, the crew lies 
prone—able to turn from side to side— 
and peer out through two forward win- 
dows resembling the bulging eyes of a 
sea monster. While capable of all the 
maneuvers of the VI, Mark VII looks 
like a shark rather than an airplane. It, 
too, can be pedal- or motor-driven. In 
addition to side fins, the VII has a dorsal 
fin to provide directional stability and 
better control in turns. This was neces- 
sary because its flatter hull made maneu- 
vering somewhat sluggish. 

“A ride in either model is a bit spooky 
at first,” says Harold Osborn, who was 
chief test pilot until his transfer to Wash- 
ington, D. C., as an Aerojet sales repre- 
sentative. “Once, off Catalina Island, I 
put a MiniSub into a straight climb and 
ended up right under one of those glass- 


[Continued on page 254) 
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Automobile cooling units use the same components—plus a fan—as an electric refrigerator, 


© RESERVOIR. 
DEHYDRATOR 


What’s New in 
Car Air Conditioners 


How good are they? Can I get one for an older car? 
What will it cost me—in dollars and horsepower? 


By Devon Francis 


HIS year, more than ever, you can 

i motor in cool comfort. Automobile 

air conditioning suddenly has hit a 
boom. Pri are down. They're going 
still lower. 

In the seven years since Detroit 
stopped flirting with car refrigeration 
and decided to go steady, the regults 
have be alubrious 

® Good cooling units can be bought 
for as little as $340, including the cost 
of installation. (Some sold, only four 
years ago, for $600 to $700.) 

@ Many are transferable from one car 
to another. 

® More units are featuring full, fresh 
air circulation after initial “cool-down 
with recirculated air. 

© Units can be purchased for most 
brands of cars as much as eight years old. 

®@ Many factory-installed units com- 
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bine the heater and air conditioner at a 
ingle “package” price. 

There are about a half-million air con- 
ditioners on the road today, While the 
sales of automobiles were skidding last 
year, air conditioners were selling like 
corn at a clambake. As against 40,000 
conditioners bought in 1953, a quarter of 


UNITS CAN BE INSTALLED on current cars after 
they leave the factory, and on older cars, too. 
This is made by Chrysler Corp. 


* LINCOLN CADILLAC 


=! Are 


MERCURY 


OLDSMOBILE 


Combination controls now let the motorist create his own weather, 


a million were installed in 1956. The 
factories are talking of selling a half-mil- 
lion in 1957, and 2,500,000 a ycar by 
1960. If the trend keeps up, not having 
an air conditioner y hurt at trade-i 
time, as not having an automatic trans- 
mission does now. 

Car air conditioners come in two 


AUTO NEWS FOR NEXT MONTH 


What's it like 
ih one of those foreign cars with 
a vest-pocket engine—a Volkswagen. Re- 
nault or Saab? Devon Francis tells of the 
Joys and tribulations in June PS. 


Attention Ford Owners: Here's what you 
want to know about home maintenance of 
the '57 Ford. A six:page article written to 
be read, saved—und applied—will give 
you solid. shop-manual information, (S 
ilar articles for Chevrolet and Plymouth 
owners will appear in later issues.) 


rieties—those that are factory-installed on 
new ¢ ind those that are installed by 
‘age or car dealer after the purchas 
. The latter are called “hang-ons. 
Hang-ons themselves are of two breeds 
—those that are made for the automobile 
companies for dealer installation, and 
those made by independent manufactur- 
ers for sale through outlets other than, 
or in addition to, car dealers. These two 
are blood brothers 
Frigidaire and Harrison Radiator make 
components for factory-installed and 
hang-on systems in General Motors ears, 
Airtemp for those in Chrysler Corp. cars. 
American Motors gets its conditioner 
from its Kelvinator division, Ford Motor 
and Studebaker-Packard from independ- 
ents. 
The varieties do di 
stalled units cit 
fresh, air in a 


r. Factory 
ulate fresh, or mostly 
r. The evaporator, the 


RAMBLER CONTINENTAL MARK II 


STUDEBAKER-PACKARD 


cooling part of the system, is out of the 
way: on the engine side of the firewall. 
The nozzle arrangements for air distribu- 
tion by a fan, or blower, are more flexible 
and designed for draftless cooling. 

Hang-ons use some, or all, of the air 
for recirculation. It’s refreshed in part 
by leakage through crevices in the 
body. The evaporator takes space in the 
passenger compartment under the in- 
strument panel. The air distribution is 
not as well controlled. 

With yesteryear’s car, however, the 
motorist has no alternative to buying a 
hang-on. Moreover, the only people who 
presently make a unit for him are the 
independent manufacturers, The automo- 
bile companies have not been in the air- 
conditioner business long enough to 
build up a stockpile of brackets and fit- 
tings for anything but current vehicles, 

Air-conditioner designs have changed. 
As late as last vear, the evaporator on 
many air conditioners was put in the car 
trunk, hard against the baby’s folding 
perambulator and the vacation bags. 
Scoops, or “ ” projected from the 
sheet metal on the car's flanks to catch 
air for the evaporator. Plastic ducting 
spewed the cooled air to the passengers. 

Now, with a single exception, the fac- 
tory-installed units on the market are all 
of the front-end kind introduced by Pon- 
tiac in 1954. Plumbing no longer writhes 
the length of the car, like that in a split- 
level ranch house in Suburbia. The excep- 
tion is the unit for the big limousines, 
which still has the evaporator in the trunk 
to cool the dowager in the back seat. 

Front-end hang-on units have made it 
possible to air-condition convertibles and 
station wagons. 

Car air conditioners are rated on ca- 
pacity. One index to capacity is “ton- 


Doce 


FORD 


CHEVROLET 
summer as well as winter 


nage.” This is the heat absorption (and 
thus cooling effect) of one ton of ice 
melting in 24 hours. Another index is 
“CFM’—cubic feet per minute—the air 
circulation capacity of the blower. 

What's the cost of operating a car 

air conditioner? Testimony is available 
only from the manufacturers themselves. 
They say that it costs about a mile-per- 
gallon loss in gas economy, or less. At 
maximum capacity, some six or seven 
horsepower, or two to three percent, is 
drained from the engine output. After 
an initial “cool-down” period, this drops 
to perhaps four horsepower. 
's burgeoning power outputs, 
it would take precision instruments to 
measure a deterioration in car perform- 
ance with a conditioner up front. 

There are debits. Conditioners impose 
from 100 to 160 extra pounds on the 
front wheels. The added steering effort 
required is small but noticeable, and the 
buyer of a new car with refrigeration will 
be s t to order power steering, too, if 
his wife is waspish about parking sweats. 

A weight imbalance is set up between 
the bow and stern of the car that is 
evident on ice or snow, and the braking 
effort between the front and rear whe; 
no longer is mated. The generator is 
taxed, Engines can overheat at idle, and 
the addition of a manual or automatic 
idle-speedup is desirable. 

Compensation for some of these trou- 
bles is made when conditioners are in- 
stalled at the factory. 

To the motorist who wants relief from 
the heat, all these things are minor. The 
fringe benefits of air conditioning are 
manifold. Closed windows keep out dust. 
The air is dried. Some units have air 
filters, and even those that don’t have 
them exert a filtering effect in the evap- 


DESOTO NASH-HUDSON 


PLYMOUTH 


DISCHARGE VALVE mstons 


\ waving 

‘SUCTION VALVE PISTON RODS BALL BEARING 
COMPRESSOR IS THE HEART of an air condit 
This one, by GM, uses wobble plate to drive 
pistons to pressurize Freon gas. Cooled in con- 
denser, it becomes liquid. Released from pres- 


sure, it boils, absorbing the car's heat. 


ASSEMBLY-LINE INSTALLATION of air condition- 
ers is routine this year for the first time. Here 
a workman is getting ready to close cooling 
circuit on a Plymouth with Freon charge. 
Suction pump has drained plumbing of moisture. 


PONTIAC 


How to 
acer Sit conditioner 


If you are getting a new car and wish air 
conditioning, order it when you order the 
car, for factory installation. The unit will 
be tailored specificaliy for your car, and may 
save paying extra for a heater. Many modi- 
fications of the car for air conditioning are 
possible there that are not practical later. 

If 7. want your present car air-condi- 
tioned, or if you contemplate transferring 
the unit to a future car, shop for a “hang-on™ 
unit. Remember to ask about installation 
charge waen comparing costs. While cooling 
cay smporiant, these features are usu- 
ally desirable as well: 

@ A comp:essor clutch responding to the 
on-off switch. 

@ Autvinatic freeze protection for the 
evaporator, 

@ Automatic or manual speed-up of the 
engine's idling rate. 


orator. The factories get testimonial let- 
ters from rose- and hay-fever sufferers. 
The fatiguing air-buffeting at high speeds 
with windows open disappears. 

“It's astonishing how restful it is to 
drive with the windows closed,” reported 
one refrigeration engineer. 

Nor is that all. Driving noises shrink. 
Radio volume and voice levels can be 
kept normal. No longer do a motorist 
and his passengers have to sweat through 
a rainstorm. And some air-conditioning- 
heating systems are so versatile that they 


BUYER’S GUIDE TO CAR AIR CONDITIONING... 


can pour warmth on a wife’s cold feet 
while they cool her mate’s beaded brow. 

The car air conditioner no longer is 
indigenous only to Texas, or indeed to 
states south of the Mason-Dixon line. 

As one Ford refrigeration engineer put 
it, “We've stopped thinking in terms of 
Texas summers. In Chattanooga in 
March, at 50 degrees, and in Sault Ste. 
Marie in May, at 45 degrees, a car needs 
cooling with the windows closed under 
a full ‘sun load.’” 

The appeal of air conditioning is in- 
sidious. Boarding a cool car on a hot day 
is like scratching a persistent itch. The 
refrigeration people are catering to one 
of the most primitive of human responses. 
—telief from discomfort. 

Their work is paying off, Within a city 
block or two after an air conditioner is 
switched on, the driver and his pas- 
sengers begin to feel “cool.” They aren't 
actually cool. They are only experiencing 
the disparity between the “ambien 


* outside—temperature and that inside the 


car, abetted by the cooling evaporation 

of their perspiration in drier air, 
I myself learned this in a place ar 
propriately named Hell, on the C: 
[Continued 258) 
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How they make 


GIANT AND MIDGET of the screw 


this pair, Southern Screw Co., 
would encircle the earth, 


Screws 
a Day 


By Herbert O. Johansen, with photos by W. W. Morris 


are at least 10,000 screws—in closets, 
cabinets and especially furniture. A 
divan or dining table has from 100 to 
200, a piano several hundred. All told, 
more than 10,000 different kinds are 
made, adding up to a yearly total of five 
billion wood screws alone. 
They come in more than 20 lengths, 
in 18 sizes, with a dozen different heads, 
in half a dozen metals and a variety of 
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ie YOUR home, it’s a good bet there 


finishes. One of the smallest, a %” No. 
is popular for fastening down model rail- 
road track. Giant six-inchers hold to- 
gether wharf pilings and panels for pre- 
fab houses. 

To find out how wood screws are 
made, we visited the sprawling plant of 
the Southern Screw Co., in Statesville, 
N.C. On its machines—many of them de- 
signed by the company itself—more than 
10 million screws can be made a day. 
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blanks ¢ e nel that autom 
rotary si s ads. Screws are ready for the cu 
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FROM THE LABORATORIES 


Man-Made Material 
Is Hard as Diamond 


BORAZON 


SUPERIOR HEAT RESISTANCE of bo 
diamond, is shown in highly m 
In top vi a 


ROUDLY displayed to reporters, 
some weeks ago, were a few specks 


of what may be the hardest sub- 


stance in the world—cubic boron nitride, 


or borazon (from boron and a which 
refers to nitrogen) for short. Through 
a magnifying lens, viewers saw rocklike 
particles of mixed tints: white, yellow, 
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DIAMOND 


on plat 
degrees F. Lower v 
diamond burning up. 


shows 
intact, 


Only a few 
I, a frac- 


red, brown. ay, black. 
grams of the man-made ma 
tion of an ounce, exist to date, But if it 
can be mass-produced, at reasonable 
cost, it will work wonders in industry 

For borazon is called “certainly as 
hard as diamond, probably little 
harder,” by Dr. Suits, General 


Electric Company's director of research. 
Both to scientists and toolmakers, that 
claim makes astounding news. 

Unchallenged until now, the diamond 
has been the king of all hard substances. 
That’s why costly and “strategic” indus- 
trial diamonds, imported literally by the 
ton from Africa and Brazil, are set in the 
tips of the tools that cut and shape 
the hardest modern alloys. 

Nothing even approaching the dia- 
mond in hardness has been known be- 
fore. In fact, scientific arguments have 
been offered in print, “proving” that 
nothing else could possibly be as hard 
as a diamond. Now Dr. Robert H. Wen- 
torf Jr., young GE physical chemist and 
creator of borazon, has accomplished the 
“impossible” by making such a sub- 
stance. 

Simplest evidence of his feat is the 
familiar scratch test for hardness. Tradi- 
tionally, “only a diamond can scratch a 
diamond.” But borazon and diamonds 
scratch each other, showing their hard- 
ness to be practically equal. 

To measure more precisely the rela- 
tive hardness of two substances at the 
very top of the scale, apping” test 
compares the rates at which borazon and 
diamond dust can grind away a measured 
diamond. By a narrow margin, borazon 
appears superior in hardnes 

Far greater is borazon’s superiority 
over diamonds in resistance to heat. For 
industrial tools, which get hot in use, 
thi a big advantage. Borazon should 
permit faster production without risk of 
damaging valuable tools. 

Just as hard diamond and soft graphite 
both are carbon, so hard borazon and 
the ordinary soft and white form of 
boron nitride have the same chemica 
formula, BN. Each is a solid compound 
of boron and nitrogen, the two elements 
that straddle carbon in the chemist’s 
periodic table; and what makes all the 
difference is their crystal form. As in 
graphite, the atoms of ordinary boron 
nitride’s “hexagonal” crystals form loosely 
joined layers, sliding easily upon each 
other. As in diamonds, atoms that make 
up borazon's “cubic” crystals are locked 


30-year-old GE 

ished what the- 

had called examines a few 
grains of the diamond-hard borazon he created. 


“LAPPING TEST” clinches the proof that borazon 
is hard as diamond. It compares rate at which 
borazon and diamond dust, on revolving wheel, 
grind away a measured diamond on arm above. 


together in a tight, compacted block. 


Unlike the diamond, borazon doesn't 
exist in nature. So Dr. Wentorf didn’t 
know, when he began, if it could be 
made at all. Just how he did is still his 
firm’s trade secret. But General Electric 
reveals that the method uses a temper- 
ature of 3,000 degrees F. and a pressure 
of about a million pounds to the square 
inch.—Alden P. Armagnac. 
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POWDER-CHARGED CYLINDERS function, under 
normal conditions, as part of the push-rod system 


that runs from air chamber to wheel brakes. 
Electrical connections shown here are temporary. 


Now they're trying: GUNShot Brakes 
for Runaway Trucks 


A tractor-trailer unit . 
south on New York Highway 17 into the 
town of Liberty, N.Y. As it descended a 
long downgrade toward the town, its brakes 
failed. Out of control, the vehicle continued 
into Liberty with resultant collision and fire. 
Sixteen other motor vehicles and a pedestri- 
an were incolved, three persons were killed, 
14 injured, and’ property damage totaled 
$40,000.—Accident report, Interstate Com- 
merce Commission. 


UCH runaway accidents may be pre- 

S vented in the future by a new gun- 

powder-activated brake that uses 

the principle now successfully employed 

to eject pilots from planes in supersonic 
flight. 

Developed by the Talco Engineering 


« was traveling 
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Co., of Hamden, Conn., the brake is sim- 
ply a four-inch metal cylinder containing 
a piston and a powder-filled chamber. 
Installed on the rear axle—or axles—of a 
truck or trailer, the cylinder becomes 
part of the push-rod system that applies 
the wheel brakes. 

If the driver suddenly finds himself 
with no brakes, he flips a switch, closing 
an electric circuit to the powder igniter. 
Instantly, hot, expanding gases build up 
enough pressure to force the piston out, 
applying the wheel brakes. 

In a recent demonstration of the new 
system, the driver of a 25-ton tractor- 
trailer going 30 m.p.h. brought his ve- 
hicle to a dead stop within 51 feet—a 
shorter distance than would have been 


a 


aa 
SETTING OFF SPARK inside igniter expl 


les 
powder charge. Expanding gases shoot piston 
Dut to mave pas rods normally operated by ais. 


ONCE CHARGE IS FIRED, driver has to bleed off 
pressure before the wheel brakes will unlock. 


possible if he hadl put full press on the 
air b 

The saree can be fired with the cur- 
rent in a virtually dead battery. And in 
case of a breakaway between tractor ar 
trailer, the system would fire autor 
cally, If the explosive should go off acci- 
dentally in fast traffic, the risk of reg 
end-collision might be lessened by 
emergency stop sign that would light up. 

All this doesn’t mean that air brakes 
are on their way out. They're still highly 
efficient, and recent ICC regulations 
make them even more so. But since the 
new gunpowder brake is completely in- 
dependent of the air system, truck driv- 
ers of the future may have a better 
chance of stopping safely and swiftly in 
an emergency.—Herbert O. Johansen. 


PANIC STOP of a 25-ton trailer is caught by PS 
photographer with a Hulcher sequence camera. 
Wheels grabbed and chattered at high speed. 
‘The smoke is from sliding rubber, not powder. 
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1g thousands of pictures a second— 


These Cameras 


VER a loudspeaker comes the omi- 
nous voice of a technician count- 
ing down second: 

even .. . Six. 


five 


dled in a launching platform on 


Fastax camera (right) is mounted with 16. 


the desert floor at Holloman AFB in 
New Mexico is a long, slender expe 

mental missile. Hidden from view, inside 

little box that shortly 

group of 


amera to record aircraft performance tests. 


a 


with telemeter antenna . .. missile above its ramjet . . . recovery chute as bird falls earthward, 


Make Time 


tense men inside a concrete blockhouse. 
Pulses quicken with each ticking second. 
These men have worked many months 
for this single moment. 

“Four... three... two... one!” 

Flaming thunder slams brutally ag: 
the desert sands. For one 
second the missile seems glued to its 
launcher. And then it is gone, shouting 
its thunder to the heavens. 

The engineers begin to relax. The 
launching was normal. But this relief is 
short-lived; seconds later a grim-faced 
technician turns from a_telemetering 
panel: 

“Something’s gone wrong. I think the 
bird blew up.” 

Only one thing can tell the stor 
little box inside the missile—an ins 
ment that reaches out, snatches seconds 
from time, expands them into minutes 
and then hands them back to engineers 
for study. 

This box is the high-speed miniature 
camera that, through a small trap door, 
records the missile’s flight. Home movies 
are usually snapped at 16 frames per 
second; this job cranks out hundreds— 
even thousands—of pictures a second. An 
incident that occurs in one mere second 


Stand Stil 


is later stretched on the projection screen 
to several minutes. 

Three days pass before the engincers 
find the camera that recorded their mis- 
sile’s flight. A fragment of the missile 
dug it deep into the ground, crushing it 
inside its splintered box of protective 
armor plate. Its film is in fragments. 
Worse, the camera and film are soaked 
in alkaline water and mud lying below 
the desert floor. 

From a 100-foot roll, only about 20 
feet of developable film is recovered. 
And that is ripped into some 70 pieces, 
the smallest of them no more than an 
inch long. 


UCKILY, these few bits of film, after 
being washed, developed and 
pieced together jigsaw-fashion with cel- 
lophane tape, make sense in the projec- 
tion room to engineers. They present this 
picture: 

You are miles above Holloman AFB, 
traveling faster than sound aboard the 
experimental missile. The sky is a vivid 
blue and the ride is smooth until, sud- 
denly, a wing begins vibrating. Now the 
entire missile shudders. Then, violently, 
it begins shaking itself to pieces. The 
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end is near. Pieces tear away. Now, 
darkness . . . The missile parts are 
plunging earthward. 

An engineer switches on the room 
lights, 

“That's it,” he comments. “Structural 
failure. Got to reinforce the wings.” 

Thus, a few dollars’ worth of film told 
the Lockheed people what had hap- 
pened to a $1,000,000 missile—solving a 
mystery that might otherwise have cost 
millions more to unravel. 

Use of the high-speed camera in re- 
cording missile flights, rocket-sled runs 
and other tests has already saved air- 
craft and missile builders immense sums, 
not to mention endless hours of research. 
For what the human eye could never 
see, this camera captures and then re- 
creates in snail's-pace motion. 


Beescse of limited space inside the 
missile, the camera obviously cannot 
carry sufficient film to record an entire 
flight. But neither does it chew up the 
load in one gulp. A preset mechanism 
fires a few feet at a time, stops, then 
fires again. 

Consider the speed of Wollensak’s 
Fastax camera which takes up to 18,000 
pictures a second. It will gobble up a 


400-foot roll of film in just 2.8 seconds. 
At a projection rate of 24 frames a min- 
ute, however, those fleeting seconds are 
expanded into more than 11 minutes. 

Watch the launching of a Nike as 
filmed by this camera from the ground: 
In the projection room the missile moves 
away so slowly that it seems hardly to 
be moving at all. Patiently, it seeks out a 
B-17 target drone, eats into its fuselage. 
The result is spellbinding: The plane 
begins to disintegrate. Like autumn 
leaves shaken from a tree, engines, wings, 
tail section float earthward. 

Up at Edwards AFB on the Mojave 
Desert, speed cameras solved a mystery 
recently. A supersonic sled carrying a 
new North American ejection seat 
screams down the track. On board is a 
speed camera. Flames, thunder and 
smoke belch from the sled’s red-hot 
rocket tail. The canopy rips away. Out 
flies the dummy—but he fails to separate 
from the seat. 

Bruce Enbody, North American's hu- 
man-factor group leader, learns the an- 
swer in a projection room the same 
afternoon. 

This time, however, the sled moves 
down the track like some lethargic Model 

[Continued on page 264) 


SPECIAL FEATURE: A TEAR-OUT REFERENCE BOOKLET 
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HERE is No. 2 in the new Pop- 
ular Science Reference Li- 
brary—a fact-filled booklet that 
takes the complexities out of buy- 
ing a car. 

To remove the booklet, place 
your left hand firmly on this page, 
grasp the booklet with your right 
hand and pull it gently away, start- 
ing from the top along the perfo- 
rated line. 

Future issues for your Popular 
Science Reference Library will 
contain more time- and money- 
saving booklets on cars, home im- 
provements and many other im- 
portant subjects. 


a typewriter for them to be legal, contrary to what some 
salesmen may say. 

You should get a copy of all agreements and papers 
when you sign. Have the salesman or dealer put alll agree- 
ments or promises in writing and be sure any changes in 
contracts are written in and initialed by an officer of the 
agency. Deposits should also be noted and receipted for. 
Never drive a new car away from a dealer’s while your 
credit is being looked up or some other part of the trans- 
action is still unsettled. And if for any reason you’re not 
satisfied, take your time and investigate further. It’s your 
money. 

If this sounds like too much work, you can buy a new car 
by a simpler method. Go to your bank and withdraw 30 
crisp new century notes. Visit the first showroom you see. 

Get the price of the car you want and plank the cash down 
on the salesman’s desk. Only be quick to catch him when 
he faints, so he won't hit his head on the floor. 


t Glossary 


BALLOONING—Making out a finance 
note with uniformly low payments ex- 
cept for the last, which covers a huge 
unpaid balance. 


LOWBALL—Either similar to “bushing” 
(mentioning an unbelievably low price) 
or giving a rube a very low trade-in. 


MICKEY MOUSE DEAL—Any deal in which 
the customer, with hardly any trade-in, 
starts out with little cash. 


BLUE BOOK—National Automobile Deal. 
ers Association catalogue giving a 


1 range of values for all used cars. 
i PACK—An arbitra 


BUSHING—Offering a sensationally low _ the price of a ca 


» finance 


price to lure a buyer and then later 
having the offer thrown out. 


CASH DIFFERENCE—Difference between 
delivered price and trade or discount. 


CLEAN DEAL—One untainted by a trade. 


FAST SHUFFLE—Getting a customer to 
sign a blank contract. 


WioMRALLOffering a very high trade- 
in allowance with results similar to 
“bushing.” 


HOCK YouR sTicKS—Mortgaging furni. 
ture to get down-payment money. 
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charges, or anywhere else the dealer 
thinks it won't be noticed. 


ROMANCING—Giving the customer the 
red-carpet treatment to soften him up. 


SwitcH—Luring customers by advertis- 
ing a bargain price, then switching 
them to a more expensive car. 


UNHORSING--Getting a customer's car, 
ostensibly to have it appraised. 


WOULD-YOU-TAKE—A card with a 
printed or written question—“Would 
you take $xxxx for your car stuck 
on parked auto. Offer is sky high. 


be made at a very nominal rate if you buy the insurance 
directly from a broker or insurance agent. 

Another way to save on insurance is to carry $100, 
instead of $50, deductible. With the former you pay out 
of your own pocket for the first $100 of any repairs or 
damage to your car; with the latter you pay only for the 
first $50. The difference in cost may come to as much as 
$20 a year. 


The final accounting 


When you've finished your negotiations you should 
get an accounting from the dealer with ev item | 
separately and identified (see model bill nk 
Until you’ve got this, and every blank space on any paper 
or contract you're ed to sign is fully filled in, don’t sign 
anything. It’s not ne ary for contracts to be filled in on 


A Sample Bill 
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Typical Finance Charges 


e page 11) 

all sum for life 

mpiled from Gen. me othe: nance com: 

eral Motors Acceptai p. rec harge more. (Upper 

ommended rates. The nominal in- figure is to nee charge; low 
works out to arour er figure, monthly payment 


The cost of credit 


Once you've picked the dealer and fixed the price, you've 
got to come up with the long green. ‘That usually means 
financing, which has cost more unnecessary money than 
any other part of new-car deals. Until very recently most 
state laws had a ight loans and 
time purchases were entirely of cat. Inter- 
est rates on loans were regulated, 

s, The amount! 
sid 


n, secured by stocks, bonds, | 
roal estate, etc. Loans of this type 
mp sums at the end of the term. 

; left with the bank, any income 


nortgage on the new 
ne rates on loans 
est rates (see 


The cost of credit 


Once you've picked the dealer and fixed the price 

got to come up with the long green. That usually means 
financing, which has cost more unnec y money than 
any other part of new-car deals. Until very recently most 
state laws had a neat legal fiction th: raight loans and 
time purchases were entirely different breeds of cat. Inter- 
est rates on loans were regulated, but time purchase 
weren’t considered loans. The ¢ nt you paid for bor- 
rowing on a time purchase was considered part of a sepa- 
rate the time price—dist m the cash price. 
Th generally no le ie prices 

have laws regulating 
autor le-fi ’e arrangements e fashion, but 
€ 1 is possible. In approximate order 
of cc are the principal methods of raising 
autome 


5-6%: € y bonds 
savings-bank y k, real estate Loans of this type 
are often repayal ms at the end of the term. 
Even though the t with the bank, any income 
from it still goes to th 


77-10%: Bank loan secured by a mn the new 
car itself. Banks have taken to quc on loans 
of this type in terms of dollars inste 8 (see 
box on page 11 on calculating intere 


7%4-12%; Bank loan secured by your si 
To get money this way you have to have a 
rating and a steady job 


11% and up: Conditional-sale contract with dealer 
sold or discounted to a finance company, or other finance- 
company arrangement. The disadvantage of this type of 
financing is cost; the advantage is convenience, since 
everything is handled by the dealer. Also some finance 
companies, charging high rates, will accept risks no bank 
would touch 
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““No down payment’”’ 


iable ¢ compauies require a down 
hl 


ly a third of the cost of a new car. When 
d the customer doesn’t 
have the cash, dealers sometimes boost the car’s price and 
in by the same amuunt till the trade-in, on paper 
one-third point. This doesn’t affect 

yut it does mean that the buyer may 
zo a long time before he owns even a hubcap of his own car. 
‘o down payment” ads are based on a switch. Instead 

of paying one-third out of his pocket, the buyer is conned 
into financing the « yayment, too. Since regular 
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s and r 


payment of rou 


this isn’t covered by the trade-in 
r 


companies will 


finance 


have no part of such deals, this has 


h chattel 
financing may be as high as 


» be done through persc loan firms, often w 


mortgages. The cost of su 


ar, and a default can result in the 


5 to 50 percent a 
buyer losing not only the car but his furniture as well. 
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Picking your dealer 


or four showrooms, 
ng to cost but 
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your car 
Th 


ices for eve 


How to outwit sharpshooters........ 


@ Call up or visit customers 
who've bought cars recently from a 
dealer you're considering buying 
from. An honest dealer won't be 
afraid to give you names. Also ask 
your bank and local tradesmen 
about him. If you're in a big city 
you might consult the Better Busi 
ness Bureau, which probably has 
files on several dealers, 

@ Watch out for agencies that 
use wild advertising claims, “No 
down payments,” “Name your own 
price,” and other statements of that 
type are come-ons to draw in the 
suckers. So are “would-you-tak: 
cards offering fantastic trade-in al- 
lowances, tucked in the doors or 
under the windshield wipers of 
parked cars, 

@ Be wary of the dealer who 
stresses the big trade-in or discount 
and won't talk cash difference. He’s 
probably packing his price 

@ Be careful when a man offers 
you a deal several hundred dollars 
better than anyone else around. A 
variation of $100 is reasonable, but 


a dealer has to have an awfully 
good reason to quote a net pr 
$300 under his competitors’. Some 
dealers slip customers the “low- 
ball” this way (see glossary on 
page 14). Signing a contract and 
paying a deposit are sometimes no 
protection against finding out, 
when you return to pick up your 
car, that the new-car price has sud- 
denly risen and the trade-in offer 
dropped. Often this is in keeping 
with what it says in small print on 
the back of the contract. 

Don't let your registration or 
keys get away from you. Salesmen 
sometimes borrow them and turn 
them over to an “appraiser” who 
conveniently disappears for hours. 
Without them you can't drive 
away, and the pressure boys are ex- 
perts at wearing a man down. 

@ The dealer who insists that 
you finance with his company is 
probably trying to protect a “par- 
ticipation discount,” If that hap- 
pens on insurance, he may have a 
hook in that, too. 


overhead can probably do even better. If you live in a big 
city, the big dealer with a good reputation may well be 
your man. But if you live in the suburbs or country, you 
may make a mistake to travel to the city to buy a new 
car. Although the manufacturer’s guarantee is theoreti- 
cally good at any dealer’s in the country, there are excep- 
tions. There is an unwritten understanding throughout 
the industry that, within a radius of 50 miles of the point 
of sale, only the dealer who actually sold the car has to 
honor the guarantee. 

At any rate, you can be sure that your local dealer won’t 
be overjoyed to have you bring him for warranty work a 
new car you went somewhere else to buy. One dealer told 
me he’d kept such a car on his back lot for two weeks before 
fixing it, ostensibly while he waited for special parts. The 
only thing against the small local agency is that it may 
not be able to afford all the tools and trained mechanics to 
service as complicated a machine as some modern cars are. 
If it can’t do the job, it may be forced to send it to a larger 
agency. 


Options and extras 


Most dealers carry a considerable stock of cars—a sub- 
urban dealer might have 25 or 30 on hand, a city dealer 
two or three times that many. Usually they have a wide 
variety of models, engines and transmissions. Obviously 
these basic factors can’t be changed, but the accessories 
can. 

Because dealers make proportionately 


COST OF 
twice as much on extras as on cars, they SERB SSxTRAS 


like to sell you the works, but most 

won’t push too hard. So you can pick 62% 
and choose what you want, expecting 

to wait no more than three weeks for a 

model not in stock, only aday orsofor guy “the works” 
accessory changes. The heater that’s de- 

signed for a car is usually a good thing to have, but such 
gadgets as radios, outside mirrors, etc., can generally be 
bought cheaper from mail-order houses, auto-supply stores 
or even junk yards. 


COST OF 
BASIC CAR 


and this happens 
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and make-ready.” But, if inclined, the dealer can pocket 
this money by skimping on service. 

When you shop, be prepared to do some traveling. Out- 
side of big cities, dealers selling the same make are usually 
located miles apart. Take a pad and pencil with you to re- 
cord model numbers, options and other details to be sure 
your prices are comparable. 

There’s only one price that should count, and that’s the 
“cash difference,” the net cost to you after any discount 
or trade-in is figured. The buyer who looks only for a big 
trade-in is fooling himself. By merely boosting the deliv- 
ered price of the new car, a dealer can offer almost any 
size of allowance he wants. This is one of the oldest and 
commonest tricks in the business. Of course, the suggested | 
retail price allows the dealer some room to move around. 
It’s not uncommon to get discounts of a few hundred dol- 
lars or trade-ins a few hundred above the Blue Book value. 


Bargaining pointers 


You'll find that net-cost figures tend to stay pretty 
much in line. In many areas, dealers selling the same 
makes have informal agreements so they don’t compete 
too actively. Anyway, the cost of a new car to the dealers 
doesn’t vary. Even the high-volume man pays about as 
much as the small agency. A difference of $50 between two 
dealers’ prices shouldn’t matter much. Not that $50 isn’t 
important money; it’s possible, though, to lose a lot more ! 
when trying to save that amount. 

You can, of course, always make a pitch to persuade the 
dealer you want to buy from to lower his price. But be 
honest with him. Dealers are used to bargaining, and the 
phony tales of low offers from some other agency are end- 
lessly repeated refrains in their ears. A good dealer, who 
won't be fooled by such tactics, might shave his figure a bit 
for a man he knows is serious. 

Geography is a factor in price and service. Sometimes 
big-volume dealers can actually cut the price a little by 
spreading their overhead. The one-man, country-cross- 
roads operation with hardly any service department or 
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a guarantee. About all you can do is shine her up a bit and 
advertise in the papers. 

Of course, if a friend wants her and will pay your price, 
you're set. Or you might try making an arrangement with 
a local gas station to leave the car there with a sign on it 
and pay the operator a small commission. Sometimes even 
new- or used-car dealers will show your car to customers 
for a five-percent commission. This method might be 
worth a try, but don’t get yourself stuck without a car and 
have to buy a new one in a hurry. Haste can be expensive. 


Be a shopper 


Whether or not you know what make and model you 
want, you’d do well to go on a shopping tour. Dealers dis- 
like shoppers, but there’s no other simple way to learn so 
much. In the first place, although cars are standardized, 
prices aren’t. There are suggested Detroit retail prices, but 
these are pretty much hidden from customers nowadays. 
Try calling GM, for instance, and asking for some figures. 
You'll be referred smack back to the dealers, who set the 
prices they think they can get. 

So without doing some shopping, you’re buying in the 
dark. In the course of your tour, you'll also get a chance 
to size up dealers, The choice of a dealer 
is important, because you're getting a 
lot more than just a load of metal, cloth 
and plastic. Today’s car is a mechanical 
marvel that would have given a produc- 
tion engineer nightmares 25 years ago. 
It’s true that most new cars leave the 
end of the production line under their 
own power, but before you'd be satisfied 
with them they need a lot of tuning and 


adjustment. That’s the dealer’s job, and Cash difference stays the same 


you pay him for it. The factory sends 

him a check list of around 50 items he’s supposed to take 
care of before delivery. These range all the way from put- 
ting in floor mats and polishing chrome to making me- 
chanical adjustments. The cost of this work is included 
in your bill; it may even be listed separately as “handling 
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Before you even visit a showroom, you’ve got to decide 
what kind of a buyer you want to be, a two- or three-year 
trader or a man who drives his car until it’s about ready to 
drop. When to buy may depend on this. The prices of new 
cars vary with the season. Right after the new models are 
released, you have to pay full value for the privilege of 
showing off in one. Later, when the novelty has worn off 
and the weather is still at its winter worst, the price falls a 
little. In spring, during the buying rush, it’s usually up 
again. As summer comes in and the end of the model year 
approaches, it plummets. After the new models come out, 
the leftovers have to be sold at cut prices. 


When to buy | 
i 


A new car depreciates at approximately this rate 


For the short-term trader, there’s no particular advan- 
tage to buying at any special time so long as he’s consistent 
about trading at the same season. If you buy at the end of 
the model year and trade a couple of years later at the 
beginning, you’ll lose on the trade most or all of what you 
gained in the purchase. If you stick with your car until it’s 
old and rattly, a year-end deal is worth while. Then, by the 
time you trade again, the difference of a single year in the 
car’s age won’t much matter. 


To trade or not? 


The next decision to make is whether to trade your old 
car or go for a clean deal. If you’ve got to unload the old 
baby anyway, it’s simplest to trade. Otherwise you’ve got 
to enter the used-car business. Here you’re handicapped: 
You can’t attract the prospects a dealer can; you can’t 
arrange financing; and you're hardly in a position to give 
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tremendous bargain is a four-sided, straw-chewing dumb- 
bell. Despite all the boasting about rake-offs and fantastic 
trade-ins, authorized new-car dealers usually make good 
money—and they make most of it selling new cars rather 

than on their service departments. If they didn’t, they 
wouldn’t stay in business long. 

Buyers’ greediness is the basis for many of the rackets 
in the game. The schemes often start with the premise 
that the customer can’t refuse an incredibly high trade-in 
allowance or discount. This is used to blind him to what 
he’s really paying. In some variations of the theme, the 
first overwhelming offer by a salesman is thrown out by 
higher authority (the sales manager or agency owner). A 
see-saw act of offers and withdrawals follows, which is in- 
tended to bewilder the customer into saying yes. The give- 
aways in this business are generally mirages. 

Another cause of much difficulty is the split attitude 
most customers have toward auto dealers. They suspect 
them of skulduggery during price negotiations. Once a 
satisfactory figure is agreed on, however, they treat deal- 
ers like brothers, trusting them completely. Several states 
have had to pass laws to protect customers from their own 
naiveté. Thousands were signing blank contracts on the 
word of salesmen and complaining afterward that the de- 
tails filled in later didn’t agree with the promises. 

Nothing should be taken on faith in buying a car—or in 
any other business dealing with a relative stranger, for 
that matter. Get everything down on paper, and remem- 
ber you have complete freedom of maneuver. 


You don’t have to... 

@ Buy a car you don’t want 

@ Finance it any way you don’t like 

© Take insurance with a company you don’t care about 
@ Take extras you aren't interested in 
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How to Buy 
a New Car 


... this practical guide 


tells you how 
to get the best deal 


Atomic energy vulcanizes tire, gives it longer wear 


Here, for the first time, an auto tire is vulcanized by nucl ‘adia- 
tion. Protected by 17 feet of water, B. F. Goodrich scientists check 
gamma 's with ion chambers as the steel-encased tire is rotated over 
radioactive elements from a reactor. The process, still undergoing te: 
may give longer-lasting rubber. The tires retain no deadly rays. 
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PICTURE NEWS 


Enzyme injection accidentally wilts a rabbit's ears 
‘Tus droopy-eared rabbit came up with its surprising performance 
during research into the origin of rheumatic fever. Normally perky, as 
at left, it was injected at the New York University College of Medicine 
with an enzyme used to tenderize meat. Its ears began to sag, then 


Supersonic jet-powered missile has wings like plane 

A NEW weapon in the Air Force's intercontinental guided-missile pro- 
gram, the X-10 Navaho is shown here in a flight test. It has stub wings 
and rudders instead of fins. After rocket takeoff, two ramjets push the 
North American Aviation vehicle to high altitudes and supersonic speed. 
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flopped completely as the injection took hold. A few days later (right), 
they were back to normal as the effects wore off. Dr. Lewis Thomas, 
professor of pathology, who conducted the work for the New York 
Heart Association, believes the unexpected results may show a link be- 
tween physical shock and the effects on the body of bacterial poisons. 


Quick-lunch wagon is ready to serve in 40 seconds 
Pusu buttons slide out the food unit of this Dodge-built mobile cafe- 
teria, which can be ready for mass serving of hot meals 40 seconds after 
parking. On the unit are an oven, steam table, coffee urns and re- 
frigerator. The wheeled supports drop down like a plane’s landing gear. 


may 1957 ID 


TV camera keeps an eye on atomic reactor at work 

Equrrep with two powerful floodlights and a windshield wiper to 
keep its “eye” clear, this specially designed TV camera rides a rail to 
monitor operations of a reactor at the Hanford, Wash., atomic plant. 
Its closed-circuit pictures go to an operator behind radiation shielding. 
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PICTURE NEWS 


Tracking unit snaps clear shot of jet 40,000 feet up 

Usine a record 24-inch fused-quartz mirror in its optical system, this 
telescopic camera caught sharp details of an F-80 jet (left) at an alti- | 
tude of 40,000 feet. The instrument, built for the AEC at Albuquerque, 
N. M., has a 10-foot focal length and magnifies up to 1,200 diameters. 


Steel curtain to guard big Oregon dam against seepage 

A 300-roor wall of interlocking wide-flange I beams will prevent seep- 
age at the bottom of the Lewis River Canyon dam. Here a tubular guide 
holds pilings in place as they are driven to bedrock. Cells inside beams 
will be filled with concrete, and a block of concrete will encase the wall. 
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Hitchhiking missile gets al junch to target 

Here the Air Force’s death-dealing Rascal hurtles toward a target 
after its launching from the B-47 above it. The rocket-powered guided 
missile has a reported 100-mile range. Air-lifted to a safe distance from 
enemy installations, it rockets at 1/4 times the speed of sound to its 
target without exposing the plane to concentrated defense weapons. 


Bed of pickup truck converts to rumble seat 

PULL up the sliding floor on this 32-hp. quarter-ton Austin pickup 
and it becomes a rumble seat (left). Passengers would face the rear 
and tuck their feet in the well. A flat-fitting fabric snaps on to cover 
the cargo area of the truck, built primarily for small business firms. 
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PICTURE NEWS 


Camera probes heart of a reactor- 
‘Tus photo lets you peek into the : 
run a pilot power plant near Los Ang Nuclear heat will gerierate 
in an experimental program to obtain economical power from 
energy. The heat-transfer agent will be liquid sodium. 
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PICTURE NEWS 


Running boards? Ike has ‘em 


‘Tres Presidential parade cars include 
one feature that contrasts sharply with 
their modern design: running boards. 
‘They provide standing room for President 
snhower’s Secret Service bodyguards. 

The custom-built Cadillac convertibles 
also have fire-engine-type rear steps and 
handholds, flagstaffs with nighttime illu 
mination, and whiskers” to judge 
the width of narrow passages 


Kerosene lamp powers radio 
Wiru a thermopile—a device that turns 
heat into electricity—on its chimney, this 
oil lamp runs the transistor radio beside it. 
Philips Research Laboratories in Eind- 
hoven, Holland, is testing the method. 


Now medic can breathe for two 

Tis mask-to-mask hookup lets the 
Army medic below give artificial respira- 
tion during gas attack. Inhaling draws 
purified air from the canister; exhaling 
pumps part of it to the casualty’s lungs. 


Tent sleeps two on top of car 
Rarsivc the aluminum roof by winch 
erects this two-man British tent in I 
than a minute. Collapsed, it is a 16- 
inch-high car-top box that holds the bed- 
ding. The ladder folds to tuck under it. 


Noise meter records traffic din 

Wir the help of a microphone and this 
meter, motorists in West Germany’s large 
cities will soon be able to check the noise 
of their own motors and exhausts. It is 
part of a campaign for quieter traffic. 


Outrigger “dishpans” warn of hidden polar crevasses 

A Navy Weasel starts here on a 600-mile trail-blazing trip across 
antarctic ice and snow to little-explored Marie Byrd Land. The dishpan 
like devices out in front and to the sides are detectors that locate hidden 
asses—to keep vehicle and following equipment from dropping in 


cre 


Pint-size inflatable raft will keep baby afloat 

Wuen a plane is ditched, the tiny, watertight British raft below is 
lowered to the water or strapped to an adult’s back, It has buoyancy 
chambers, inflatable arches, ventilation valves, transparent hood, and 
insulated floor. The large raft, similar in design, holds six persons. 


PICTURE NEWS 


Supercooled wires do the work of transistors 


So sMALL that 100 can fit in a thimble, M.LT.’s new cryotron is shown 
(enlarged) beside a tube and transistor it may replace, to reduce the si 
of computers. It is the first practical use of superconductivity—the 

ity of some metals to conduct electricity with no resistance under 
ne cold. The cryotron works in liquid helium at minus 420° F. 
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Closed-circuit TV lets passenger choose train space 

ONE of 101 TV receivers in a huge closed-circuit network installed in 
New York’s Penn Station, the screen on the counter above shows a pas- 
senger instantly a chart of available space on any train. With other elec- 
tronic devices, including ticket printers, it helps to issue a ticket in two 
minutes, The network includes 170 miles of wire and 105 TV cameras. 


Winged seat to eject pilot safely at supersonic speeds 

For the safe escape of pilots traveling at more than 1,500 m.p.h., this 
Lockheed-developed ejection seat is being tested on an Air Force rocket 
sled. It has stub wings, vertical back fins and an automatic chute. The 
device out front (like a bug deflector on a car) deflects the wind 
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PICTURE NEWS 


New rescue ship carries motor lifeboat piggyback 
RusHun to a rescue scene at 20 knots, the 52-ton Theodor Heuss, first 

of seven such craft for the German North Sea coast, dips its stern to 

launch or take on a motor lifeboat which can maneuver close to survivors. 


Furniture packing cases convert plane to moving van 
‘Txese new aluminum containers, packed with household goods and 
loaded on a plane, cut long-distance moving time—from two weeks to less 
than five days coast to coast. Four of the Sky Vans, each 5 by 51% by 
8 feet, hold 6,000 pounds, about all the furniture of an average family. 
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Russians put automatic trans: 

News 
convert 
speed. Bod 


sion in 1957 model 

version of the Soviet Volga, this four-door sedan has a torque- 
utomatic drive. Its 70-hp. engine gives it an 80-m.p.h. top 
ssis construction is inte; , like the U.S. Rambler's. 


Built-in roller conveyor speeds loading of big planes 
A conveyor system on the floor distributes a normal 68,000-pound 
load in the Air 's giant Douglas C-133A in a fraction of the time 
taken by conventional methods. Cargo moves in from other conveyors 
‘on the dock. The webbing network is dropped on it and tied down. 


Hydraulic lift tilts truck and trailer to dump load 

Time and labor are saved when both truck and trailer are backed onto 
this platform and unloaded in one big tilt. The Crossett Co. uses the 
big hydraulic dumper to pour huge loads of chips into the hopper at 
its Crossett, Ark., paper mill. The machine tilts up to a 50-degree angle. 


Supersonic Starfighter has “twin" with dual cockpit | 
A pupLicare of the Lockheed F-104A, world’s fastest fighter (PS, June 

56), except for two seats instead of one, the F-104B also flies at 

twice the speed of sound. It will be both a fighter and combat trainer. 
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PICTURE NEWS 


New Nike, bigger and faster, packs atomic punch 

‘Tus first photo of the newest version of the Nike, one of the main 
U.S. continental antiaircraft guided missiles, shows its massiveness and 
long flying fins. Called the Nike Hercules—the original is the Nike 
Ajax—it is swifter and has greater range to protect key cities from the 
most advanced bombers. It is designed to carry an atomic warhead. 
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What Will You 


Die 


Of? 


Statistically, the answer depends partly 
on how long you live. Medical progress 


and new hazards are bringing surpi 


changes in the patterns of death. 


By Guy Shipler Jr. 

HE average 45-year-old American 

| about the luckiest man alive— 
just because he is alive. 

Even luckier, the odds run three to 
one in favor of his living for at least 
another 20 years, And 
when he does die, it’s al- 
most sure to be from 
something different from 
what got his grandfather. 

None of this may seem 
like anything to cheer 
about, especially i 
45 or over; according to 
our standards you're just 
in the prime of life at 
that age. But historically 
it's remarkable. For even 
100 years ago, the chances 
of a newborn baby at- 
taining the age of 45 were 
slim indeed. The average 
life span in mid-nine- 
teenth century America 
was only 40 years, 

More remarkable: Since 
this country was founded, 
U.S. life expectancy has 
almost exactly doubled— 
the average baby born in 
the U.S. today can expect 
to live for 70 years (as 
against 35.5 years in 
1776), at last fulfilling the biblical prom- 
ise, “The days of our years are three- 
score years and ten” (Psalms 90:10). 

By far the greatest percentage of this 
life-lengthening process has taken place 
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heart disease, as 


within the last couple of decades (even 
at the turn of the century the average 
life span was less than 50 years). It 
comes as the result of man’s conquest 
over scores of age-old pestilences, turn- 
ing topsy-turvy the patterns of death 
that guided his destinies from his origin 
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MEDICAL VICTORY over infectious diseases, which kill young, has 


long enough to die of cancer or 


graph of death rates per 100,000 people shows. 


a million years ago until the past few 
years. 

Men still die. They always will. But 
today, by and large, how and when they 
die are both far different than they were 
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How long you’ve already lived is one clue to what you might die 
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THERE'S A PATTERN to the age distribution of 
fatal diseases. The risk is low during early 
years, then sweeps up as mz grow older, wit 
cancer starting to increase before the diseases of 
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circulation. Accidents are different. They are a 
greater hazard to the very young and the very 
old. The charts indicate the number of deaths 
from each cause per 100,000 people in that age 


only an amazingly few short years ago. 

The “how” is frightening on an emo- 
tional basis, as is any thought of death. 
But in a practical sense it's encouraging: 
The three biggest killers today are pri- 
marily the major degenerative diseases— 
heart (38 percent of all deaths), cancer 
(16 percent), and cerebral hemorrhage 
(1L5 percent). 


NOSE of these deaths is pleasant to 
contemplate. But more than any- 
thing else, they underline a completely 
new pattern in the history of mankind— 
and new problems as well. For all three 
are primarily diseases of old age; they 
are man’s biggest threat only because 
he now lives long enough to fall victim 
to them. In ages not so far past, the 
great plagues and epidemics, against 
whose terrifying onslaughts the best 
known medical skills stood helpless, 
would most likely have got him first. 
Today none of them, whether caused 
by bacteria or by the still largely un- 
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tamed viruses, has any appreciable 
effect on the broad picture of the na- 
tion’s mortality tables. 

Thus, while less than 60 percent of 
the babies born in 1900, for example, 
would live to the age of 50, 90 percent 
of today’s babies will reach that age. 
This bright outlook comes from the vir- 
tual elimination of death from: 1) infec- 
tious childhood diseases (measles, scar- 
let fever, whooping cough, diphtheria); 
2) scourges like tuberculosis; and 3) 
infant diseases such as diarrhea and 
enteritis. 

The Metropolitan Life Insurance Co. 
figures that diarrhea and enteritis killed 
far more babies in 1900 than all causes 
combined do now. Likewise, diphtheria 
then killed 271 children out of every 
100,000—more than 100 times the present 
rate. 

And just 10 years ago, tuberculosis 
was a leading cause of death among 
children. Since then, newly developed 
drug therapy has knocked it down a 


of; the risk from the leading killers depends greatly on your age 


group. Figures are for 1953—Ilatest available. 
The vertical scales different for each chart 
(to make them easy to see), so check the num- 
bers on the sides when making comparisons. For 


spectacular 90 percent, making it an in- 
significant factor in the overall mortality 
picture, though still a serious disease. 

(A_ noteworthy sidelight: Today's 
mothers fare better, too. In a single 
decade, from 1940 to 1950, the maternal 
death rate dropped by three-fourths— 
from 34 per 10,000 live births to eight. 
It’s now down to about six. Result: Ma- 
ternity is generally safer now for women 
in their late thirties than it was for wom- 
en in their early twenties—the most 
favorable age for childbearing—about 10 
years ago.) 

Because of such improvements, cancer 
has now taken the lead among diseases 
that kill children. Yet the figure is still 
relatively low—about 7.5 percent. The 
reason is twofold: the dramatic drop in 
deaths from infectious diseases and the 
increase in recorded cancer deaths. 


‘'HUS cancer has become a far 
more serious threat to children than 
the dreaded poliomyelitis. Even in 1950, 
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the 55-to-64-year-old group, for example, the 
chart bars look similar, but the death rates 


vary from about 65 per 100,000 for accidents 
per 100,000 


to about 600 for heart disease. 


long before the Salk vaccine with its 
great promise, fatal polio was a rare 
disease and accounted for the deaths of 
only 2.9 out of every 100,000 children, 
according to figures released by the U. S. 
Government. 

In the broad sense, then, disease has 
become a relatively insignificant threat 
to the lives of U.S. children. But chil- 
dren still die—and what kills most of 
them is accidents. Currently, accidents 
account for 50 percent of deaths among 
boys, 25 percent of deaths among girls. 
And they continue to be the major cause 
of death until the age of 35. In fact, 
even though the accident rate has been 
steadily falling over the years, accidents 
now stand in fourth place as a cause of 
death at all ages. Ominous as this sounds, 
it further spotlights the progress that 
has been made against other causes of 
death. 

At 35, the degenerative diseases take 
over the lead from accidents. Among the 
Metropolitan's insured men, mortality 
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from heart disease increases five-fold 
between the ages of 25 and 44, and more 
than doubles again during each of the 
next two age periods. 

Then, at age 65, mortality from acci- 
dents starts to run at its highest peak 
(although still below the death rate for 
degenerative disease). Accidental death 
from 65 up runs at three times the rate 
for the 45-to-64 age bracket, seven times 
that for ages one to 14. Government sta- 
tistics show that while people 65 and 
over comprise only eight percent of the 
total population, they account for 25 
percent of all fatal accidents. 


HYSICAL weakness, poor vision and 

impaired motor functions cause most 
accidents among the aged. Bones break 
easily and knit poorly; burns, cuts and 
the like heal slowly. Complications such 
‘as pneumonia and chronic disease set in 
easily under these circumstances. 

Thus the battles that man has won in 
his struggle for a longer life have bene- 
fited the young more than the aged. Be- 
tween 1900 and 1950, for example, the 
decrease in the death rate for the under- 
45 age group amounted to at least 65 
percent; but it was only 25 percent for 
the 65-and-over age group. 

This is reflected to some degree in the 
general but slight lowering of life- 
insurance rates. They have not dropped 
in proportion to the increased life span— 
partly because the biggest strides in 
longevity have been made among chil- 
dren rather than adults, and adults buy 
most insurance. (Many other factors, of 
course, also keep rates up—higher in- 
terest and general rising costs have 
tended to offset mortality gains.) 

But maybe by the time the degenera- 
tive diseases are ready to catch up with 
that 1957 baby, they too will have been 
licked. Signs of this already exist. Strong 
inroads have been made in both the 
heart-disease and cancer areas. Neither 
picture is as bleak as it looks to the 
layman. 

Many people, for example, are dying 
of heart disease today because of some 
childhood disease that was not properly 
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treated. Today these factors have been 
eliminated or cut way down, particularly 
the effects of syphilis or rheumatic heart. 
So in 25 or 30 years, these advances in 
protecting today’s babies will show up 
on the mortality tables—and bring down 
the deaths from heart disease, Also, sur- 
gery and new drugs are already having 
an effect; they will have more as time 
goes on. 

The same applies to cancer. Already 
there are thousands of cured cases that 
stay cured. And by the time today’s 
child reaches 35, there may be as effee- 
tive a cure for cancer as there is today 
for pneumonia. 

Assuming these two big killers have 
been tamed by then, what will the 1957 
baby die of? 

At the moment, it appears that his 
greatest enemy will still be accidents. 
Many authorities feel that accidental 
death will begin to climb again, due to 
the increased mechanization of our age. 
Right now 40 percent of all accidental 
deaths come from automobiles, and 
there's every indication that this per- 
centage will rise rather than fall. 

The very pressures of an increasing 
population and a growing, developing 
economy may bring new ills. One exam- 
ple: Air pollution from exhaust gases and 
industry have an effect on health and 
life itself. 


‘TILL more important: What is this 

growth and expansion doing to men- 
tal health? There is an increasing a’ 
ness of the mental-health problem a 
its relationship to fatal diseases. Some 
day mental illnesses may have to be in- 
cluded in health and death statistics— 
which they aren't now. 

What about radiation as a modern 
problem? The atomic age is stil] in its 
infancy and it’s too early to tell the 
extent of the effects of radiation on hu- 
man life and health. But as nuclear 
power becomes more widely used—as it 
will be—it could be a vital factor in the 
mortality tables for the 1957 baby. Or 
it could be completely insignificant. 

Right now, nobody knows. END 


New Ideas from the Inventors 


Catamaran to Change Decks. Inter- 
changeable deck boards that would 
be fastened to bolts imbedded in two 
watertight pontoons would let you adapt 


Car Tray to Serve Music. 

wouldn't have to run your car ra 
and run down your battery 
dinner music at this drive. 
loudspeaker (and individual 
control) mounted in each tray would 
plug into a central sound system. 


You 


this versatile catamaran for outboard- 
motor, sail or paddle power. In knocked- 
down form the boat could be compactly 
stored and easily carried to the water. 


Pan Handle to Cool Itself. You'd 
have less need for pot holders if un- 
ulated metal handles of cooking uten- 
were formed with corrugated or 
zigzag sections. By dissipating heat, a 
bent-metal portion would make the 
handgrip more comfortable to the touch. 


Please turn the page for more new ideas 


may 1957 119 


More Inventors’ Ideas 


Canopy to Cover Carriage. Slipped 

onto the pivot bolts of a regular baby- 
carriage canopy, this fold-up umbrella 
would shield blankets as well as baby 
from sudden rains. It would also afford 
more sun protection than the cano- 
py while allowing freer air circulation. 


Runway Fences to Block Winds. 
With fences to disperse crosswinds, 
says the inventor, planes could land or 
take off regardless of wind force or di- 
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Gun to Apply and Shape Fille 

A pump and reservoir in this self- 
feeding trowel would let you apply ma 
tic directly to a plasterboard or other 
surface. By manipulating the tool, you 
could fill gaps and nail holes and smooth 
the filler surface in a single operation. 


rection. Airports could be built with 
several parallel runways instead of 
space-wasting crisscross ones, speeding 
traffic while cutting construction costs. 


Ax to Sheathe Knife. This knife and 
ax combination could lighten your 
camping kit while allowing you to keep 
both implements handy. The knife could 
be used separately, or (with its blade 
locked into the ax-shaft socket) would 
become part of the ax handle. 


Reserve to Signal Gas Shortage. In- 
stalled between fuel pump and car- 


buretor, a self-filling tank would relay 
normal flow from the gas line until the 
main supply failed. It would then dole 
out its reserve at a rate allowing only 
low speed, warning you to refill as your 
car limped on to a gas station. 


Clock to Tune In TV. You'd only have 

to check your program listings once 
a day if you had this clock-operated 
channel selector wired into your receiver. 
You would preset the device for the 
channels and hours you wanted. It 
would then change stations and turn the 
television on or off, according to schedule. 


‘No. 2.734.361 to 
No. 27553426 to 
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LAUNCHING-SITE TECHNICIANS give equipment 
a last-minute check as missile, seen through 
observation window, is made ready for firing. 


AT TAKEOFF, missile draws lenswork like a ce- 
lebrity facing the press. Up to 75 cameras film 
it, including this one with binocular sights. 


Island Outposts Track 
Ocean-Hopping Missiles 


BSERVERS catch test data on the 

fly as long-range missiles, launched 
from Florida, whoosh over their stations 
—a chain of Atlantic outposts, eventually 
to reach 5,000 miles to Ascension Island. 
How they do it with electronic and op- 
tical tracking devices, installed and 
operated by the Radio Corporation of 


TELEMETRY ANTENNA, resembling big corkscrew, 
receives data by radio f 
transmitter aboard mi 
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America, is shown in accompanying U.S. 
Air Force photos. A single missile flight 
may result in 50,000 feet of camera film, 
100,000 feet of magnetic and punched 
tape, and finally a 50-to-100-page Flight 
Test Report telling every detail of a mis- 
sile’s performance, such as speed, alti- 
tude, rate of climb, and fuel consumption. 


past. Downrange observing stations on eight 
Atlantic islands along present test course are 
manned by an average of 80 technicians apiece. 


GETTING UNDER WAY with aid of rocket booster Snark, Downrange, observers at a chi 
is first intercontinental missile arsenal tions stand ready to gather 
Force's 69-foot subsonic, ie a ‘opelled by radio, photography and 


Map shows observers’ 
posts on test range, 


a 


LONG-RANGE CAMERA on tracking tele- RADAR SYSTEM, with bowl-shaped antennas lik: these 
scope, aimed by observer at sighting tube, at all posts, charts exact course of missile. In turn, 
gets high-speed photos of missile in flight. each “island's installation comes into play. 
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Gus tackles 


When Gus attempted some roadside repairs on a 33-year-old 


tanned brown as a hazel nut, with 

wide, blue eyes and an expression 
of extreme innocence. He came into the 
Model Garage, knelt on the cement floor 
Z to peer beneath a car at Gus Wilson 

“Hello, Mr. Wilson,” he called. “What 
are you doing?” 
Bearing job, Billy,” Gus told him 
PL ‘Work like that must make a person 

E PIE aw ” Billy said. “Aren't you 
» hungry, Mr. Wilson?” 

Gus pondered a moment. ‘Then he shot 
out from beneath the car, grasped Billy 
and rumpled hi ) 

“A nice question to needle a man with 


: ILLY Knowles was 11 years old, 
i By Martin Bunn 


R =F 
SIAC OdAdwict 


»N 


Cookies 
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an antique 


car, he drew a crowd of hecklers—just what he had in mind. 


just before lunch,” he roared in mock 
anger. “What are you trying to sell this 
time?” 

“[’'m not selling anything,” the kid 
giggled, squirming mightily. 

“Oh, no!” Gus declared. “Come clean 
now. What’s this all about?” 

Billy drew in his breath, as if he were 
getting ready to take a deep dive. 

“Well,” he explained, “Mr. Perkins said 
that you could eat more than anybody in 
town. So we thought that you might be 
extra hungry today and we wouldn’t go 
busted and all.” 

“Busted and all!” Gus exclaimed. 
“What kind of language is that? And 


“She 
it? Man, what I'd give for a nice, 


misses,” 


Gus announced. 


what's my appetite got to do with this?” 

“Us fellows are raising money for our 
baseball team,” Billy said. “You know, 
Mr. Wilson—the Blue Eagles. We've got 
a lunch stand out in front of our place on 
the highway.” 

“T see,” Gus said. 

“Our folks will only let us run the stand 
over this weekend,” Billy went on. “We've 
got to sell enough in these two days to buy 
our gloves and balls and such. Then we'll 
have to close up. We haven't sold any- 
thing, so far, and our ice is melting, and 
all.” 

“And,” Gus said, “you expect me to 
come out there with my ferocious appetite 


“Warm, isn't 
cool drink!” 
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and eat up the whole works, is that it?” 

“Stay with him, Billy,” Gus’s helper, 
Stan Hicks, called from the bench. “A 
gallon of lemonade and a dozen pies are 
just a starter for Gus.” 

Gus shot an outraged look at Stan. 
“Hah,” he snorted. “Al Perkins and his 
jokes. Maybe I will drop out to your 
stand for lunch, after all, Billy.” 

At 10 minutes before noon, Gus called 
Al Perkins. 

“Al,” Gus said over the phone, “we're 
still pretty well snowed under, but if you'll 
run that car that misses over here at noon, 
T'll try to take care of it on my lunch 
hour.” 

Al Perkins, who ran a restaurant down 
the street, was a nut on old cars. He 
owned several, one of which was giving 
him trouble. He arrived at the Model 
Garage at noon, driving a 1924 Flint 
touring car.'A rakish vehicle, it was as 
sleek as the day it came from the factory: 
gleaming paint, fawn-leather upholstery, 
huge polished headlights. 

“Whew!” Stan Hicks exclaimed admir- 
ingly. “That thing is enough to stop traf- 
fic anywhere.” 

“Isn't it, though!” Gus said thought- 
fully as he slid beneath the wheel. “Let’s 
give this thing a road test, Al.” 

The Flint, manufactured in the mid- 
twenties, was a sweet-running job in its 
day. It didn’t run sweetly now. It leaped 
forward in a series of missing gallops. 

“Should be easy to find the trouble,” 
Gus commented. 

“Easy!” Perkins protested. “I've had 
one mechanic after another work on it. 
They went over it with fine-tooth combs.” 

“You don’t tell me!” Gus said, as he 
continued to drive haltingly down the 
highway. “In that case I guess I’ve a 
tough nut to crack here, haven't I?” 


HE PULLED off the highway @ mile 
out, near a tree in front of the 
Knowles’ farm. Across the highway a 
rickety stand announced with crudely 
lettered signs that here one could pur- 
chase “Mom’s Home Made Apple Pie,” 
“Real Chicken Sandwiches, Watermel- 
on,” “Lemonade, Cookies.” Without a 
glance at the lunch stand, Gus lifted the 
hood and peered at the motor with a look 
of complete baffiement. 

While he was cleaning and checking the 
spark plugs a Cadillac sedan slowed, 
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swerved to the highway shoulder and 
halted. Four men hastily descended and 
approached the gleaming Flint. 

“An old one!” one man said admir- 
ingly. 

“She misses,” Gus told him, as he 
slipped a thickness gauge between the 
electrodes of a plug. “Twenty-five thou- 
sandths’ gap is about right, don’t you 
think?” 

“Thirty,” the man said positively. 

“You don’t say!” Gus replied, giving 
him a long-handled Flint crank. “Turn 
her over for me, will you, mister, while 
I check the compression.” 

While the Cadillac driver was enthusi- 
astically cranking the old motor, two 
more motorists pulled up to inspect the 
Flint. And as Gus checked the wiring and 
connections, timing and ignition points, 
several more cars stopped when their driv- 
ers and passengers spotted the old auto- 
mobile. Gus straightened from beneath 
the hood with a friendly smile for all. 

“She misses,” he announced. “Warm, 
isn’t it? Man, what I'd give for a nice, 
cool drink!” 

“Those kids over there,” the man with 
the crank said, “are selling lemonade.” 

“By golly, so they are!” Gus exclaimed. 
He strode toward the lunch stand, call- 
ing, “Let’s wet our whistles, Perkins.” 

The Flint’s owner followed. So did the 
onlookers. When Billy Knowles saw them 
crowding up, his blue eyes held a look of 
astonishment. It altered to asly grin when 
Gus winked at him. 

“Lemonade, sonny,” Gus said enthusi- 
astically. “And how about a piece of pie 
and one of those chicken sandwiches.’ 


UDDENLY, the Blue Eagle baseball 
team found themselves dipping lemon- 
ade, cutting pie, serving sandwiches and 
watermelon to a gathering engaged in 
deep mechanical discussion. 

“If you ask me,” a lean, long-nosed man 
asserted, “it's a loose connection at the 
ammeter. Reminds me of my Durant. I 
was courting Myra Phelps that evening 
when it began to miss, I crawled under 
the dash and . 

“Ammeter!” Gus exclaimed. 
to check that.” 

“Could be,” another bystander said 
doubtfully, waving a half-eaten sand- 
wich. “But I'd be more inclined to think it 
a cracked distributor cap.” 


“Tl have 


These people Gus thought, were get- 
ting him all confused. He wondered what 
really was wrong with the car. Maybe, 
he figured, it was time to quit fooling 
around and get on the ball. He couldn't 
let an antique like this stumo him. 

Gus went back to the Flint and started 
the motor, under the interested eyes of a 
group who gulped lemonade from paper 
cups, munched sandwiches, and spat 
watermelon seeds at random. The motor 
still missed. A quick check, by shorting 
each plug, proved to Gus that it wasn’t 
missing on any particular cylinder, but 
on all cylinders, er- 
ratically, between 
periods ‘of regular 
firing. To Gus this 
meant an intermit- 
tent break in the 
primary ignition 
circuit, eliminating 
the possibility of 
trouble in the sec- 
ondary circuit. 

Gus found him- 
self stumped by the 
very care that Per- 
kins had been giv- 
ing the old car. New 
wiring, coil, care- 
fully adjusted and 
cleaned parts— 
there simply was no 
place to hunt trou- 
ble. Yet there had 
to be an interrupted flow of primary igni- 
tion juice somewhere. Gus’s mind went 
back over the years to when cars like this 
were coming from the factories. 


HAT had been their troubles then? 
He thought of the low-voltage gen- 
erators, the poor batteries, the hand 
cranking and that trick of retarding the 
spark at the wheel to escape a kick and a 
broken arm. His mind focused on that 
manual spark-advance-and-retard system. 
The Flint had seen many changes since its 
youth, but was still equipped, Gus noted, 
with an ignition system featuring a man: 
ual spark control through a lever at the 
distributor, which was attached to the ig- 
nition-point breaker plate grounded to the 
distributor body. 
Regardless of new wiring, coil, finely 
honed and set ignition points, intermittent 
missing would develop if that movable 


breaker plate upon which the ignition 
points were mounted did not have a proper 
and continuous ground. 

Gus was eager now. He started the 
motor, grasped the spark-control arm 
where it issued from the distributor, 
wiggled it back and forth rapidly, then 
bore down on it to throw it into a bind. 
Instantly the Flint motor smoothed out, 
purred like a kitten. The onlookers were 
quick to catch the change in rhythm. 

“Ah!” they breathed in unison. 

Gus hooked a weak coil spring from 
spark-control arm to splash pan below. 


“Don't need our car, eh? Plenty of room in 
theirs, eh? Well, it’s not my idea of room!” 


It would hold the arm in a grounding bind 
until he could drive back to the Model 
Garage for a permanent repair. Billy 
approached to whisper in Gus's ear. 

“Thanks, Mr. Wilson,” he whispered. 
“We're all sold out. Gee willikins, that 
Mr. Perkins must have been pulling my 
leg. He ate three times as much as you.” 

“This was one of my off days,” Gus ex- 
plained. 

Driving back to town, Al Perkins leaned 
back in the seat and loosened his belt 
from his rotund stomach. He sighed with 
content as he listened to the motor purr. 

“Sweet job, isn’t it?” he said. “They 
don’t make them like this one any more. 
Gone but not forgotten, eh?” 

Gus had to agree with him—gone but 
not forgotten, at least by those who had 
known these cars back when they, and the 
cars, were young. END 
NEXT MONTH: Gus rescues a rival. 
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To check an oil filter quickly, feel the 
temperature of its housing after warm- 
ing the engine. If the housing feels sub- 
stantially cooler than the oil pan, the 
cartridge is dirty and oil is bypassing it. 
Change it as soon as possible. 


Buying a used car? Look closely at the 
figures on the speedometer. If the first 
three digits are not in perfect alignment, 
you can suspect the mileage has been set 
back. Try to estimate the true mileage 
by the condition of the tires and pedals. 
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A horn wire that’s frayed where it en- 
ters the steering column can cause the 
hor to blow when you turn the wheel. 
Slit a plastic soda straw and slip it over 
the wire to cover the frayed spot. To 
hold the straw, tape it to the wire. 


A permanent muffler repair can be made 
with a glass-fiber body-patching kit. 
Wire-brush the area around the dam- 
aged part and apply a coat of liquid 
resin. Then wrap a strip of glass-fiber 
cloth around it and saturate it with resin. 


Garments stay wrinkle-free if you hang 
them on a bamboo pole or a length of 
conduit suspended between the rear-seat 
coat hooks. If bamboo is used, plug each 
end with a dowel and fit it with a screw 
eye. The knobby joints will keep hangers 


from sliding. On a rack made of conduit, 
protect the car by pressing crutch tips 
over the ends. Hang the rack on loose- 
leaf rings snapped into holes drilled 
through the ends. Slip hose washers on 
the conduit to space the hangers. 


TAB OF THIN 
STEEL TO HOLO 
SWITCH IN "OFF 


Sitting in a drive-in on a warm night, 
you can keep the car doors open without 
burning the dome and courtesy lights. 
Install metal tabs on the door switches 
and swing them over the switch buttons 
to hold them in the “off” position. 


Tie a cork gasket in place with light 
sewing thread to keep it from slipping 
out of position during installation. The 
thread needn't be removed, as it won't 
interfere with the seal or the insertion of 
bolts. For neatness, trim off the free ends. 
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New Aids to Living 


Water caddy gives a lift to a hose 
and adds seven feet to its reach. A 
spring clamp takes standard hose nozzles 
and most one-piece, non-moving sprin- 


out the 
3. J. Weaman Con. 


this pag 


The 35 Wilbur 


Rotary lawn edger draws power from 

any X-inch or larger electric drill 
Steel fingers comb through the grass, and 
four revolving blades beneath them snip 
it short as you walk alongside curbings 
and fences. The steel drive shaft can be 
adjusted for convenient length. 


Move 


Kler heads. The rubber-tired caddy has 
an aluminum tubing frame, weighs less 
than nine pounds and will fold flat for 
hanging in a storage area. 


bained from 
4. 0. B. Linck € 


1. Clark-Feather Mie. 
nes Junctio 


i, Clifton, Ned 


Liquid spreader rolls over a lawn 

spraying fertilizer, fungicide or weed 
killer to keep grass healthy, A hose 
pump on a one-wheel drive keeps the 
liquid flowing evenly. As the wheel turns, 
rollers move along the hose, forcing the 
solution through the clog-free noz: 


Working with brick, block, 
stone and tile is easy 
when you know— 


The 
Secrets 
of 
Miasonry 


Cutting 


By Ralph Treves 


‘OU can cut brick, concrete 

Y block, flagstone and tile just 

accurately as a profession- 
al mason. It will take you longer, 
of course, to get sure, clean cuts, 
until you get the feel of each ma- 
terial and learn to reduce work to 
a minimum. But the basic princi- 
ple is as simple as that of sawing 
wood, 

You don’t use strong-arm meth- 
ods here. You merely help along 
the natural tendency of masonry 
materials to cleave along a line of 
least resistance. 

For all cutting jobs, the trick is 
to score the surfaces where you 
want the break to come. This al- 
ters the internal stresses at the 
cutting line and, barring some hid- 
den flaw, a final sharp blow will 


To CUT DRAIN TILE, place it on soft 
earth and rotate it while you score 
the cut line with light hammer taps 
on a sharp cold chisel. Continue 
several times around, gradually in- 
creasing the force of the hammer 
blows until the pipe parts. 
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give you a cut that follows the grooves. 

Supplementing this cutting method, 
you can often use two allied trimming 
operations—chipping and_ nibbling—for 
fitting thin materials such as flagstone 


Here’s how to cut concrete blocks 


USE THE CLAW END of 
a sharp cold chisel, as a cutting tool. Sco 
both the faces and the edges of the block with 
repeated, light blows, Continue until the gro 
1g is approximately 4s” deep. 


n ordinary hammer, or 


The right way to shape flagstones..... 


PLACE A FLAGSTONE to be cut face upward « 
ngle iron, Align the chalked or crayo 


back and f 
ine with a stonemase 


and ceramic tile. Again, don’t use brute 
force. Leverage, with a fulcrum applied 
to the cutting line, does the job. 
Pictures here and on the following 
show you the pros’ techniques 


ny 


FINAL SHARP BLOW at the center of one face 
parts the block cleanly, Never lay either blocks 
or bricks on an irregular surface when you are 
cutting them. A level bed of loose earth or sand 
make 1d backing cushio 


CONTINUE DEEPENING THE GROOVE as 
ntil the flagstone parts. If its u 


Use this method to cut bricks 
WITH A SHARP, COLD 


all four 
The scor- 
each chise 
t you make 


fe the angle ira 


with just a sli 
ip off this ov 


hang; then advance 
necessary, until 


SCORE A CAST-CONCRETE FLAGSTONE all around 
e cutting line. 


bit deeper 
art the slab 


ne face, as 
shown below 


These cutting tips tame tough, glazed tile 


4 : . 


WITH A SHARP GLASS CUTTER (use a carbide- 
tipped cutter if many tiles need to be parted) 
seratch deeply and ev 10 the tough tile 
glaze. Place the scored tile on a heavy rod or 


FOR NARROW CUTS, scribe the tile face to pre- 
vent chipping the glaze. Then use nippers 
(preferably 8” or od lever: 
to chew off excess allow b 


CUTOUTS FOR PIPES and abutting moldings are 
also made with nippers. Work in to the cutting 
line bit by bit. To save ti cutout like the 
one shown below, first break off a corner of the 
tile along a diagonal scratch line. 


holt and, holding down the larger tile section 
with the sole of one shoe, press on the raised 
section with your other heel. The result is a 
cleanly broken tile at the scored line. 


aS 


firmly in the nipper 
les down with 


the tile 


IT’S EASY TO BORE HOLES in tile wi 
tipped drill. First scratch the glaze in the ar 
to be drilled. usi 1 or glass cutter. 
This lets you seat the drill firmly and prevents 
crazing of the tile surface. END 


1 
| 


10 Painting Tips 


~~ 


REMOVE PLATES from light switches and wall 
outlets before painting. Besides giving you a neater 
job, this will keep the paint from chipping away 
rom the edges of the plates if they must be re- 
moved later to permit electrical repairs. 


TAKE DOWN PICTURE HOOKS fill the holes with patching 
plaster and sand the patches smooth when dry. With a new wal 
color, you may want to rearrange the pictures. It will be too late 
to fill in the old holes after you have painted. 


WHEN PAINTING A KITCHEN, be sure to turn 
off the pilot burners in the range so that the range 
can be safely protected with a drop cloth or news- 
paper. A good safety rule: Open the windows to 
ventilate any room while you are painting. 


WHEN TAPPING LID ON CAN, put the lid in 
place, then cover it with a cloth to keep any paint 
remaining in the groove from spattered out 
with the hammer Dicwws. Wipe, the oun clean and 
dispose of the rag outside, preferably by burning. 


AFTER PAINTING, rinse brushes in thinner to remove most 
aint, then wash them with soap and warm water before they 
ry out. Rinse them with clear water and hang to dry. Save 

the thinner. After the pigment settles it can be re-used: \ 


iss 
: ae = Wy 
STORE BRUSHES BY HANGING, even if they're he Te l 
dry. Drill holes in handles to hang them on nails - 
or to keep them suspended in thinner, Allowed to 
stand on end, the bristles will take on a permanent 
curl that will make painting difficult. S 
‘ 
= 
Ly 


a 


( 


SLIP AN OLD PAIR OF WOOL SOCKS over the top ends 
of a ladder that leans against a wall while it is used for painting. 
‘The heavy socks will cushion the ladder and keep it from = /;-—-—~, 
marring asphalt shingles or scratching fresh-dried paint. —) 


BEND BRUSH HOLDERS from coat-hanger wire 
to fit different size cans and snap them in place 
across the top of the can. The wiping wire keeps the 
can clean when brushes are dipped and the project- 
ing frame holds them, lets paint drip into the can. > ir 
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What Smart Tire 
Buyers Should Know 


By Joseph Kuebl. 
and Edward D. Fales Jr. 


\ X TJ HAT kind of 1957 tires are you 
going to buy? It's a complex 
market this year. The careful 

shopper must answer such questions as: 

© Should you buy rayons or nylons? 

@ Should you switch to tubeless if 
you're still in the tubed class? 

© What about cross-slit treads? Steel 
treads? Inner tires? Self-sealers? 

@ Should hoose “first-line” tires 
or money-sa' ‘second-liners?” Should 
you explore the premium class? 

Now is a good time to buy, whatever 
tire you choose, There are two reasons: 
(1) the first of the three big annual 
sales is on during May; (2) tires in- 
stalled in spring have a chance to break 
in on cool roads before tackling blister- 
ing-hot summer turnpikes. An easy 
break-in makes a tire last longer. 

The time to start looking for a new 
tire is when your old one still has from 
XK” to tu” of the tread depth left. (Tread 
depth on new tires is about }}”.) At this 
point, your tire is becoming less safe. 
Further wear may damage the inner 
carcass and destroy its trade-in value. 

Rayon or nylon? That's the big ques- 
tion this year. Rayon has been getting 
steadily tougher. Since World War II 
rayon cords have been used in place of 
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cotton to weave the vital carcass that 
lies under the rubber treads. Most cars 
coming out of Detroit have rayon tires. 

However, nylon is coming along fast. 
This year one new passenger tire in every 
eight is nylon. Furthermore, nylons have 
come down from the high-premium class. 
Last year they cost 20-22 percent extra. 
This year you can buy a 6.70 x 15 nylon 
for only about $1.50 more than a rayon. 

Here’s how to choose. Go to a dealer 
you trust. Tell him: (1) how fast you 
drive; (2) whether you carry big loads, 
a large family, or heavy equipment; and 
(3) what you use your tires for: Shut- 
tling around town solo? Taking a small 
family to the movies and on an occa- 
sional trip? Or for hard road-pounding 
day after day? 

For average family use, a reliable 
dealer will tell you that rayons are an 
excellent choice. 

For long, fast runs day after day, the 
experts recommend nylons. They run 
cooler on hot roads (which destroy tires). 
And there is less chance that you'll be 
riding on a carcass broken when you 
rammed a curbstone two weeks ago. 

You should know, though, that nylons 
have “morning sickness.” They get a flat 
spot after standing all night, and you 
may hear a soft thump-thump-thump for 
awhile. 

Nylon wears longer. DuPont, which 


RIDGES: Raised rudber strips on 
‘tubeless tires that form 


BEAD: Strands of steel wire surrounded by 
rubber that form the lip of tre 


form the tire carcass 


between the ibs 
fam inert te. 


RIBS: Raised parts of the tres 


— PLIES: The webs of rubberized fabric, 
‘now usually rayon oF nylon. that 


‘CURB GUARD: & ridge used on some whitewalls 


to reduce curb scuffing 


TREAD: The surtace thet bears on the highway 


sells both rayon and nylon, gives the nod 
to nylon. It issued this report: 

In Wilmington, Del., the City Cab Co. 
tested 27 nylons and 28 rayons. All were 
four-ply 6.70 x 15s, with inner tubes. 
After 100,000 miles— 
yons still in use: 0. 

Nylons still in use: 19. 
Of the rayons, 16 had impact breaks. 


Of the eight nylons that failed, two 
showed impact breaks. The rayons aver- 
aged two retreads; but the nylons had 
taken four and were heading for a fifth. 

If you want nylon, make sure the word 
“nylon” is printed on the tire. Otherwise 
your tire is a rayon. 

Tubed or tubeless? You can take 
your pick. If you have a new car, chances 
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are you'll replace tubeless with tubeless, 
although now and then you hear a 
driver say he’s “going back to inner 
tubes” because he had tough luck with 
tubeless. 

In the past, there have been “leakies,” 
but Akron’s tire makers say the bugs are 
pretty well gone. Detroit agrees, and 
tubeless tires are original equipment on 
practically all new cars this year. 

If you drive an older car, its rims may 
have to be straightened, cleaned and 
buffed. The reason: The only thing hold- 
ing air in a tubeless tire is the tight seal 
where the bead presses against the rim. 

Are tubeless tires safe? Tire makers 
claim they're safer, because they run 
cooler and eliminate the inner tube. A 
tubeless casing, they say, greatly reduces 
the blowout hazard, although a tubeless 
will blow, too, if the carcass is broken. 

First, second or third line? A tire 
maker calls his standard tire (the kind 
that comes on new cars) his “first line.” 
It’s also known as “100-level.” Neither 
term has anything to do with national 
standards of quality (there are none). 
They merely represent the maker’s own 
quality and price “horizon.” 

Above that horizon you can buy his 
premium tire—for as much as $60 more. 

Below it, you can buy his second-line 
tires, which are about 80-level and sell 
for 80 percent of first-line price. You 
can even get third-line tires, which are 
another 10 percent cheaper. They're 
made by the large companies in a few 
popular sizes (6.70 x 15, 7.10 x 15 and 
7.60 x 15). 

For the money, second-liners of rep- 
utable make do a good job—for moderate 
driving. Third-liners may be all that’s 
needed by a slow driver or senior citizen 
who shuttles around town. 

Second-liners may run a few pounds 
lighter than first-liners. They contain less 
rubber and are generally of lighter con- 
struction. Heft one and see. You may 
even be able to pull the sidewalls to- 
gether with one hand, until they touch. 
Third-liners are lighter still. 

What about premium tires? they 
used to be strictly plush, but this year 


198 roruiar science 


they have some good safety features that 
really work. You pay for them. For 
about $60, one big maker (U. S. Rubber) 
will sell you a tire with a layer of “steel 
cloth” bonded between tread and carcass. 
It really keeps out nails. Another (Good- 
year) sells, for about $80, a tire within 
a tire. You inflate the air chambers sep- 
arately. The “inner tire,” a diaphragm of 
tough rubberized nylon, takes air through 
a conventional valve. The outer tire takes 
it through an all-rubber football valve in 
the white sidewall. You keep in your 
glove compartment a small, lubricated, 
metal needle-valve. Insert the stem of 
this in the football valve, and now you 
can attach any gas-station air hose to 
the valve end. i 

If such a tire goes flat, the maker 
says, you can keep right on running on 
the air in the inner tire until you reach 
a gas station. Does this hurt the soft 
outer tire? No, says the maker, since 
its cords are made of nylon. You can 
run 100 miles if necessary, Goodyear 
claims. 

Another producer (Firestone) gives 
you tubeless tires with a different kind 
of inner-diaphragm protection. In these, 
air pressure in an outer and inner cham- 
ber is equalized through a flutter valve 
that lets air pass freely into the outer 
tire during use. (Goodyear's Life Guard 
tube uses the same principle.) But the 
valve snaps shut automatically when 
the outer tire is punctured or blows out, 
and locks enough air in the inner cham- 
ber to permit a safe stop. 

Do you want self-sealers? These are 
tubeless tires that contain a soft-rubber 
“sealant” that plugs up punctures, The 
sealant holds heat in your tire, but up 
to 60 m.p.h. the heat is not great. Above 
that, some engineers say, you're holding 
more heat than is good for your tire. 

Sealant works well on punctures. But 
you may have heard that it “puddles” in 
your tire after you've been running on 
hot roads, and forms a lump that throws 
your tire out of balance and causes 
thumping. This has been true in the 
past, but this year the makers claim they 
have licked the problem by (1) using 


1», 
match patties an Be 
‘wear out faster. 


if possible. A new tire 
as guts waa aate my 


2 Check your guarantee. Some makers now 
give you protection against all road hazards for 
}0 months. Others protect you against failure 
for the life of the tread. One man who had an 
out-of-round tire that thumped annoyingly took 
it back, under a guarantee, and got a new tire 
free. This is unusual, Usually your allowance 

usted.” As a rule, the adjustment is de 
od by the amount of teed left on the 
then ‘You get a new tire, but pay for the wear 
you got from the bad one. If your maker claims 
should go 24,000 miles and it blows out 
at 12,000, you normally will get a new tire at 
about half price. 


t's a cutthroat game today,” 
i ith each of us ou diecoatiag 
the others.” Many dealers will knock off 1 
percent at the drop of a hat—but you don't ps 
Be Meh cache and ask for it. 
On a $30 tire, that’s a saving of $3, Another 
$3 allowance for your old Ce is not 
unusual—brings your say to $6. 


a stiffer sealant, or (2) as Seiberling 
does, by building small rubber bulkheads 
to keep the stuff from flowing when hot. 

How many plies? Most tires today are 
four-ply. A few six-ply tires are made, 
but you need them only for steady use 
toting around heavy loads—as in a hard- 
working station wagon. 

What kind of treads? Treads this 
year tend to be “chopped” into many 
small sections. There are more diagonal 
edges molded into the tread to (1) stop 
squeal and (2) prevent side-slipping, 
especially when cornering. At least two 
makers (General and Goodyear) offer 
tires with a center dividing line down 
the tread. 

Some top makers, such as Armstrong, 
now mold small rubber “buttons” be- 
tween tread ribs to keep the spaces 


6 Money-Saving Hints 
for ’57 Tire Buyers 


B. F. GOODRICH 


4 Insist on a trade-in allowance. Many car 
ounce don't. oe should get at least $2 if the 


is worth recay ( erwise, it is of no 
Value to the dealer ol sours.) If your easing 
is recappable, your dealer will reca 
Sere er? 96 to Sik for ik Seong dealers 
allow as much as $3.50 for a good casing. 


5 Watch for the three big annual sales: pre- 
Memorial Dar prety ind pre-Labor Day. 
All begin from two weeks to a month in advance. 


Sample savings: a $30 tire for $25; an $18.95 
tire for $15. 15.95 tire for $13.95, 

G ut don't overdo the bargaining! Nothing 
pains your regular garageman so much as put- 
ting your car on the lift at his place—and seeing 


his competitor's tires. After all, your garageman, 
if he has reason to feel friendly toward you, 
can save you quite a lot in repair bills over 
year's time. 


(“voids”) between them from closing up. 
This prevents skids, and cuts squealing. 

Some treads come in irregular tread 
patterns—to quiet the “road harmonics” 
or hum that comes from some uniform 
treads. 

You'll see more cross-slitting this year. 
A few seasons back one maker found 
that hundreds of small razor slits cut 
across the tread added to your stopping 
and starting traction. Now several makes 
use cross-slits. 

Cold-rubber treads are now routine. 
These are made from the same basic 
chemicals as the original tire synthetic. 
It is called cold because the chemical 
synthesis takes place at much lower 
temperature, producing a material that 
is tougher and more abrasion resistant 
than the so-called “hot” synthetic. END 


may 1957 199 


New for Your Car 


1. Spray Renews Upholstery. Shabby 
interiors perk up when refurbished with 
a new paint spray. It puts a smooth 
coat on nylon, plastic or leather seats, 
dries in 15 minutes and is said not to 
crack, rub off or fade. You need only 
clean with solvent to prepare the surface, 
and mask for a two-tone job. On sports 
models having hinged-back seats, the 
back is removed for separate spra 
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2. Cargo Carrier Fits on Trunk. Lug- 
gage, bulky packages and camping gear 
are within easy reach if you have one of 
these carriers on your trunk deck. Per- 
manently mounted, or temporarily fi 
ened with suction cups and straps, it 
lifts with the trunk lid even when loaded. 


3. Stop Lights Ride These 


High. 
lights bolt to rear fenders or clamp on 
a trunk lid so drivers behind can see 
your signals far ahead. Clips on the 
hookup wires bite through the insulation 
on the stop-light wiring to turn on fin 
lights when you brake or signal a turn. 


Which Type 
of Driveway 
for You? 


Materials and costs can be confusing. Here 
are facts to help you make a good choice. 


By Edward D. Fales Jr. 


‘OU have a choice of three types of driveways— 

concrete, blacktop and gravel. Which type you 

choose depends on the appearance you want, 
how much you wish to spend, how much work you 
plan to do yourself, and how much maintenance you 
want to escape. 

Early summer is a good time to start a driveway 
because the ground is soft for digging, You can then 
go on to complete your driveway in a day or two if 
you employ a contractor, or in two or three months if 
you put it down in 2” stages, using your own car to 
roll it. 

How much will it cost? Concrete is the mink coat 
of driveways—it costs the most. Blacktop ranges from 
medium to costly. A gravel-type driveway is the 
cheapest. 

The chart on the next page shows some typical 
prices for each type, based on actual contractors’ 
charges in various parts of the country. All costs vary 
considerably, however, depending on where you live 
and how much material you buy. Prices are lower if: 

© Your driveway is over 60’ long. 

@ You buy materials in big 10- or 15-yard trucks. 

© You choose materials from nearby suppliers. 

© You and your neighbors have several driveways 
done at the same time. 

A good base is a must. If your base is fimsy, bumpy 
or soggy, your driveway will never be right, no matter 
what you put on top. 

Inexpensive aggregates such as bank-run gravel and 
rock screenings make good bases if they're put in deep 
enough—usually 6” to 8” or more. Where water is a 
problem, however, their fine texture may not provide 
as good drainage as coarse, porous aggregates. 

The best bet is a “constructed” base consisting of two 
layers of different-sized crushed rock. Many builders 
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WHAT DRIVEWAYS COST 


‘Approx. cost in cents 


a Amen ee 
ito] fob 

DRIVEWAY apro do materials 
ENR oem | te 


6" surface on 6" base 
6" surface only 


6" crushed stone 618 412 
6" crushed gravel 618 412 
6* washed gravel 514 39 
6" bank-run gravel 36 23 
6" cinders 10-15 810 
6" slag 28 15 
6" screenings 813 69 


*For 4” thickness, figure 2 cost; for 2” thickness, ¥4 cost 


HOW To ESTIMATE HOW MUCH YOU NEED 


Blacktop: One ton asphalt mix covers 85 to 105 sq. ft 
One galion liquid asphalt covers about 18 sq. ft., 44” thick 
(with 30-50 Ib. of stone chips rolied in). 

Concrete: One cu. yd. covers $4 59, ft 
per sq, ft. if reinforcing mesh is used. 

‘Aggregates: One cu. yd. covers 54 sq. ft, 6° thick; one 
ton covers about 43 sq. ft., 6” thick (1 cu. yd. equals 1¥s- 
1% tons). Allow up to 25% more for compaction depending 
‘on how much local aggregates compress. 


6 thick. Add 4g 
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recommend that you put down one layer 
at a time because this gives the material 
time to pack more tightly. 
A good standard depth for all types 
of driveway surfaces is 4”, though in very 
cold northern climates 6” to 8” is rec- 
ommended. If oil, coal or other heavy 
trucks must use your driveway, add 2” 
more to the base. 

Here are six rules that experts recom- 
mend for making a good base: 

© Start with clean material. For best 
drainage, the bottom 2” layer of any 
base should be made with clean, washed 
aggregate. Dirty aggregate, containing 
sand or clay, soaks up water that will. 
cause frost heaving in winter. The top 
2” layer should be clean aggregate, but 
can be unwashed. 

© Buy “graded” aggregates. A _mix- 
ture of different-size stones compacts bet- 
ter than an aggregate that’s all one size— 
smaller pieces pack tightly around bigger 
ones. The bottom layer is made of aggre- 
gate graded %” to 1%” in diameter. The 
top layer is smaller stuff, graded from 
%” down to coarse sand. 

© Specify sharp-edged stones or gravel. 
Rounded, river-washed pebbles often slip 


ee 


e@atNTctes 


and do not interlock tightly. “Crushed 
stones or gravel have sharper edges than 
naturally formed aggregates and make 


© Drain the bed well. If there's a 
soggy spot where your driveway will go, 
try to drain off the water with a ditch 
or drain tile, or deflect the source. 

© Keep the base even, Never have the 
aggregate just dumped on your drive- 
way. Make sure it's shoveled in evenly 
by hand and then raked smooth. 

© Roll it heavily. Your car makes a 
good roller, but the job must be done 
uniformly to avoid ruts, and repeated 
periodically for at least eight weeks. 
Keep the base moist while rolling it. 

Gravel-type driveways. These are the 
easiest to build. They usually consist of a 
2” surface of “dressy” aggregate laid 
over a less expensive base. They have a 
smart, yet informal non-highwaylike look. 

But they do have disadvantages. Chil- 
dren can’t play on them, grass may grow 
up in them, and snow plows, shovels and 
feet scatter the loose stones onto the 
lawn. In time, they wear and rut, and 
you'll have to freshen the surface with 
new material every year or two. 


The choice of aggre; 
topping can be confusing unless you 
know how to tell them apart. Here's 
how the most commonly used types of 
aggregates compare: 

© Crushed stone, such as traprock and 
limestone, is the neatest looking and 
most expensive. It comes in sizes from 
ia. The smaller size 


© “Bluestone” is not a type in itself 
but a variety of traprock or dolomite 
that has a bluish cast. Other varieties 
have a reddish tinge and are called 
“redstone.” Limestone almost pure 
white. All are handsome. 

© Crushed gravel ranges from X” to ” 
diameter, is a good-looking light-to- 
medium brown, and in some areas is 
cheaper than crushed rock. 

@ Washed (uncrushed) gravel also 
looks good, but has round edges and 
y not stay in place as well as crushed 


sandy mixture. It has poor appearance, 
but is very cheap and wears well. 

© “Screenings” is a fine, flourlike ma- 
terial left over after crushed stone is 
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screened. It packs hard, makes a tough- 
wearing surface, but does not have the 
appearance of real stone 

© Cinders make a good base but pro- 
vide a dirty surface that may be tracked 
into your hous 

© Crushed slag, very cheap near in- 
dustrial centers, makes an excellent, 
though dark-looking, surface. 

®@ Shale i: ilable in the Midwest 
and West. Some shales are good, others 
poor. Consult local builders for the best 
type. 

© Oyster shells and coral rock (crushed 
coral) are used extensively in the South 
and make low-cost driveways. 

Blacktop. This is the cheapest way to 
get a real pavement. It usually costs less 
than half as much as concrete, yet will 
last 10 to 25 years. Being flexible, it can 
heave (as much as 2”) without cracking. 
Tf it does crack, it can be repaired with 
unnoticeable patches. Old surfaces can 
be rejuvenated inexpensively with a 
quick “shot” of liquid asphalt. 

Being black, asphalt also absorbs heat. 
If you shovel a few patches clear of snow 
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on a sunny day, the rest of the snow 
tends to me 

Blacktop is not just one material—it's 
neral term for several types of as- 
phalt and tar surfaces: 

© Hot-asphalt mix is the most e: 
sive and most durable, It consists 
semi-solid asphalt that’s melted and 
mixed with aggregate at 250°F, to 350°F. 
and delivered to you hot, It’s raked level 
about 2” deep, then power-rolled. It 
sets up almost immediately, can be used 
in a few hours and forms an extremely 
smooth, hard surface that makes an ex- 
cellent play area for children. 

© Cold-mix asphalt is aggregate plus 
liquefied asphalt (in solvent) or emulsi- 
fied asphalt (in water-base emulsion). 
This is mixed at about 125°F. and de- 
livered to you at air temperature. 

Cold mix provides a slightly more 
granular surface than hot mix. It’s put 
on a little thinner, is a little cheaper and 
is a little less durable. In some areas 
where you haven't a choice, either one 
will make a good pavement. 

Cold mix does have the disadvantage 


of setting up more slowly. You can't 
drive on it for a day or two, and it ac- 
tually continues to harden for a full year. 
During that ti your car won't hurt 
it, but ladder legs, high heels and other 
sharp objects will dig in. 

Cold-mix asphalt is easier to repair, 
however, because patches bond better to 
its granular surface than to the smoother 
surface of hot mix. Also, hot mix should 
be patched with hot-mix asphalt, which 
is often hard to get in sll amounts. 

@ “Surface treatment” is the cheapest 
asphalt paving—and the least durable. 
A thin x of liquefied (or emulsified ) 
asphalt is sprayed over a base, then a 
layer of stone “chips” is rolled in. 
ingle surface” treatment is often 
“once-a-year” driveway because 
it must be renewed periodically. In 
“double surface” treatment, a second 
layer of both asphalt and chips is laid 
over the first, providing a more durable 
surface that will last several vears. 
aged asphalts sell in handy 
amounts in liquefied form and in several 
dry-mix types. The liquid is for surface 


treatments, while the dry mixes are 
spread and rolled much like cold-mix 
asphalt. Good for patching and small 
areas, these are sometimes used for an 
entire driveway. 

© “Oiling” is not a true asphalt pave- 
ment, but is very cheap as a dust-laying 
operation and will last several months. 
ar is used in fewer driveways to- 
day because it is less plentiful than 
Where available, it makes a 
e and, if damaged, is more 
self-healing than asphalt. On the other 
hand, asphalt tends to weather better. 
Tar and asphalt cost about the same. 

If you want curbs, they can be molded 
right into either a blacktop or concrete 
surface, or you can add many types of 
other curbs.° 

Concrete. This is one of the most dur- 
you can put down—it 
ears. It looks smart, 


*NEXT MONTH 


Curbs for your driveways: Five ways to 
add inexpensive and decorative 
edgings to any type of driveway. 
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has a light-reflecting surface that’s easy 
to see at night, and makes a fine play 
area. You can have almost any color you 
want built right into the mix. 

But concrete is expensive—from 40 
percent up to three times more than as- 
phalt. It also tends to “ice up” in cold 
weather more than asphalt, and is more 
difficult to repair. Once badly worn, it 
cannot be resurfaced with concrete—the 
best repair is a topping of asphalt. 

It’s a good idea to get competitive 
bids before you decide whether concrete 
is for you. And specify the mix you 
want: 1 part of cement to 2% parts of 
sand and 3% parts of aggregate (prefer- 
ably gravel or crushed stone), as recom- 
mended by the Portland Cement Associa- 
tion. In northem climates, also specify 
“air-entrained” concrete. This reduces 
scaling and damage from salt used to 
melt ice. 

Some concrete driveways are poured 
directly on well-compacted soil, but a 
base is recommended if the ground is wet 
and subject to frost or if heavy trucks 
use the drive. Wire reinforcing mesh is 
also desirable where frost is heavy. 

How much can you do yourself? You 
can save substantially by doing some of 
the work yourself if you know which 
jobs are the easiest and mbst practical. 

You can save from 25 to 40 percent of 
the cost by putting down your own base. 
You can also add your own aggregate 
topping for a gravel-type drive. 

Concrete is not difficult to handle if 
you use the ready-mixed type. But you'll 
need at least two helpers with wheel- 
barrows to spread it, and you'll have to 
work fast. After a short time, delivery 
trucks add a “waiting charge” of $10 or 
so an hour. 

Mixing your own concrete is not rec- 
ommended unless you can't handle a 
large amount all at once. By the time you 
buy the materials at retail prices and 
rent a mixer ($5 to $10 a day), the cost 
of mix-it-yourself concrete nearly equals 
that of ready-mixed. 

The Asphalt Institute does not rec- 
ommend hot mix for self-installation at 
all because of the danger of burns from 
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the high temperature. But you can put 
down cold mix yourself. Be sure to have 
the base ready so that the truck can help 
spread the mix for you. You'll need to 
hire a five- to 10-ton power roller ($15 
to $30) to compact it. 

You can pour on your own liquid as- 
phalt for a surface treatment, then roll 
in the stone chips with your car. But 
wait about three hours to avoid ruts. 

Designing your driveway. The dan- 
ger of accident from backing blind into 
the street can be eliminated if there’s 
space for'a turnaround. If there isn’t, be 
sure that the entrance is clear of trees, 
shrubs, fences and other obstructions 
that obscure vision. 

How wide should it be? Most drive- 
ways are 9 but 10’ to 11’ will save your 
lawn. Minimum is 8’. 

Do you want “ribbons”? Two tracks 
save roughly a third of your materials 
cost. But grass in between is often killed 
by oil; the tracks are hard to stay on, 
especially on curves. Trend today is to 
solid pavement. 

Curves must be 3’ wider than 
straightaways—your front and rear 
wheels track differently. Curves that 
bend to the right are hard to see from 
the left-front driver's position—especiall 
in backing. Where you do much back- 
ing, try to make curves bend to the left. 
After you've staked out your drive, 
ake a few dry runs in your car to see 
if it really works. 

Steep slopes are best paved—gravel 
will wash away. To increase traction, 
concrete is sometimes scored with cross 
lines. In asphalt, a coarse-textured sur- 
face provides a good grip. 

Some driveways slope as much as 30°, 
but it’s better to hold the angle to no 
more than 20° if you can. END 


<p 


This reference sheet may help you 
next time you're called upon to do 
something about a toilet that won't 
shut off. It's one of a series of monthly 
home-repair guides you can save. 

Next Month: Venetian blinds. 


Popular Science Fix-It File 


The Parts and 
What They Do 


TWO VALVE SYSTEMS 
are found in any tank. 
The flush valve lets wa- 
ter into bowl when you 
work the handle. As the 
float drops, inlet valve 
opens and inlet pipe 
reets water to tanl 
tom to prevent splas! 
ing; the trap filler shoots 
a stream through over- 
flow into bowl to seal 
trap against sewer gas 
until tank fills, Rising 
float shuts off inlet valve. 
If inlet or float are de- 
fective, overflow keeps 
tank from running over. 


1. A DEFECTIVE STOPPER. This is the most 
frequent cause of a leaky valve. In time 
the rubber deteriorates and the stopper ball 
becomes spongy or out-of-round. To replace 
it, unscrew the old stopper from its lift 


2, BENT LIFT ROD OR CONNECTING WIRE. 
ier one restricts stopper_action; 

can be replaced for 10 cents. Screw new rod 

into stopper, then measure length of new 
wire with lever arm in down position. Bend 

SSE IDE 


(center photo) and turn a new one on. 
Guide arm (right) should be centered over 
valve opening. If it isn't, loosen setscrew 
and align it. Flush toilet’ several times to 
see that the stopper drops onto the seat. 


3. ROUGH VALVE SEAT. Dirt on the seat or 
its in metal may prevent a good seal and 
jet water seep into bowl. First, clean the 
seat well with a soapy clos then rub with a 
Piece of emery cloth to remove any. builtup 

ce the surface smooth again. 


al 


Trouble in the inlet-valve system may be caused by: 


1, A LEAKING FLOAT BALL. Pinholes in a 
copper float sometimes admit water, keeping 
the ball partly submerged so that it doesn't 
fully close the inlet valve. The remedy—a 
new float—costs less than 50 cents. Screw 
it on the float arm in place of old one. 


3. WEAR IN VALVE ITSELF, When float pres- 
sure fails to shut the inlet valve, the washer 
may be worn, its seat pitted, or the plunger 
jammed by rust or scale. To change washers 
turn out the thumbscrews that hold the 
plunger lever and lift the plunger out of 


2. BAD FLOAT ADJUSTMENT. If the water 
rises too high in the tank and runs out the 
overflow pipe, bend arm downward until the 
float closes the inlet valve at a level high 
enough to flush the bowl adequately, no 
more. Too high a level just wastes water. 


the cylinder (above) along with the lever 
assembly. Inspect leather shutoff pad on 
plunger’s end and leather ring in groove 
around its middle. Check linkage holes for 
out-of-round wear. Look into valve to in- 
spect the seat for scale or roughness. 


VALVE REPAIRS THAT YOU CAN MAKE. If the 
inlet-valve seat is rough, it can be reached for 
smoothing with fine emery cloth by unserew- 
ing the valve body. If smoothing doesn’t 
i and the leather ring or pad on the 
end of the plunger is worn, unscrew the 
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entire assembly from the flange at the bottom 
of the tank and replace it. This costs about 


$3. Some plungers have leather end washers 
that can be changed like faucet washers 
(as in the photo above ). On this type, a cen- 
ter washer is used instead of a ring. 


Popular Science Fix-It File 
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Boys being boys, they took 
off, but not before Capt. 


Jones saw who they were. 


Baseball players, family quarrels and tough 
cons get in the act as a repairman tells— 


Why TV Tuners 
Get Temperamental 


By Art Margolis 


ELEVISION tuners are as temper- 
| amental as people. Take it from an 
old repairman like me, they're one 
of the trickiest parts of a TV se 
They're delicate. If you think of the 
set as a big nk alarm clock, 
ion wrist watch. 
It takes the signal that comes from your 
antenna and puts it through half a dozen 
operations before it even reaches the rest 
of the set. It’s also the only thing in a 
set that has major moving parts. That 
means mechanical troubles as well as 
electronic ones. 


Tuners are so sensitive that a slight 
rise in temperature can ruin your view- 
ing. They can wreck the audio as well 
ideo, start a snowstorm in July, 
ause flickering, make your picture drift 
ay, and break down in a multitude of 

ys. One tuner even got me 
mixed up with some baseball players— 
and the police. 


The Set That Solved a Crime 


UR teen-age baseball players were 
having batting practice out front in 
the street. It was going quietly until one 
of the boys, a towhead with a perpetual 
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grin, couldn't resist and swung one hard, 
The ball sailed out toward where the 
left-field bleechers should have been, 
then crash-landed through a picture win- 
dow in a nearby house. 

Boys being boys, they took off, but 
not before the owner, Capt. Jones, a 
gruff retired ship captain, had seen who 
they were. He called the police. 

That evening I was returning home 
from my shop through a rainstorm when 
1 heard the fire siren wail. Smoke was 
pouring from the roof of Capt. Jones’ 
house. Fortunately the fire was quickly 
put out without too much damage. But 
when the captain returned home it didn’t 
take him long to put two and two to- 


gether. He had the “boys arrested for 
arson, 

I figured I was going to stay out of the 
trouble until Capt. Jones called me for 
service. His TV antenna had been badly 
damaged in the fire. I installed a rabbit- 
ear job in its place. The set came on, but 
I couldn't get any picture or sound, only 
light on the screen. First-aid tube meas- 
ures didn’t help either, so I pulled the 
set into my shop. 

I finally traced the trouble to the tuner 
and started to take it apart. Out of the 
thousands of transmitters sending out 
waves, your TV set must select only 
the few that you want. Your antenna 
starts the job by picking out the range 
of frequencies that includes the TV sta- 
tions. These frequencies constantly in- 
duce little electric currents in the antenna 
that are fed to the tuner. The tuner must 
then pick out each individual frequency 
as you want it, excluding all the others. 

In Capt. Jones’ set, the tuner was a 
turret type. A rotating drum contains a 
series of coils that each tune to a different 
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frequency, depending on the number of 
turns of wire wound around a core. For 
channel 2 many turns are needed, for 
channel 13 only a few. There are two 
coils for each channel, one called the RF 
(radio frequency) coil and the other the 
oscillator coil. As you flip the channel 
selector, you move each pair of coils 
into position with a set of master con- 
tacts outside the drum. 

As I exposed the contacts on Capt. 
Jones’ tuner, I saw something curious. 
Suddenly it hit me, I grabbed the phone 
and asked for my detective friend, Lt. 
Bill Cavanagh, at police headquarters. 

“Bill, I think we'd better get Capt. 
Jones and those kids over here right 
away.” There was a dubious grunt from 
the other end, but he agreed to come. 

Capt. Jones arrived first, followed by 
Bill and four of the saddest-faced boys 
I'd ever seen. I took Bill and Capt. Jones 
into the back room and showed them 
the contacts on the tuner. They were 
blackened and almost burned away. So 
was the channel 10 coil where the selec- 
tor had been set. 

As I explained what had happened, the 
scowl on Capt. Jones’ face turned slowly 
into a grin. He called the boys into the 
back room. 

“It—it seems I’ve been a bit hasty. 
It's about time we organized a real 
baseball team and played over on the 
big field so you fellows can really slug. 
I'll supply the uniforms and some new 
equipment.” 

The boys’ eyes brightened. “But I don’t 
get it,” said the towheaded kid. “We 
didn’t bur your house, but how did you 
find out who did?” 

“Nobody did,” I said. “Lightning 
struck Capt. Jones’ antenna during that 
storm we had. It set fire to the roof and 
traveled down the lead-in and burned 
out the TV tuner at the same time. That's 
why these contacts are burned.” 

Four big grins headed for the door. 
Capt. Jones had something for me, too— 
a job to install a ground rod for his 
TV antenna and a lightning arrester in 
the lead-in. Which everybody, but every- 
body, should have. 


Case of the Quarreling Newlyweds 


I WALKED smack into a family argu- 
ment on my next call. They were a 
young couple just back from their honey- 
moon, but they certainly weren't acting 
like newlyweds. 

“Every time I try to tune this blankety- 
blank set,” said the husband, “the pic- 
ture flickers, washes out, then fills up 
with snow. Some channels won't even 
come in at all.” 

“I don't have that much trouble,” put 
in the wife. “John gets so excited 
over...” 

“Hold on,” I said. “Let's take a look.” 

Sure enough, as I twirled the selector, 
channel after channel showed up with 
either jagged str or snow. Channel 
10 remained a stubborn blank. 

“They do flicker sometimes,” admitted 
the wife, “but I can always bring them 
back.” 

‘As she reached in and jiggled the knob, 
channel 10 popped into view. 

“There, There, you see?” stammered 
the husband. “It happens all the time.” 

“Try that again,” I said. 

“Well, I've found if you push a little 
on the knob, sort of sideways, like 
this...” 

Another channel came to life. The 
husband glared. I'm no diplomat, but I 
put on my best impartial tone of voice. 
“[ think maybe you're both a little wrong 
and a little right. I'll show you as soon 
as I get this tuner out.” 


Tt was another turret-type tuner, with 
rows of contacts around the drum that 
are turned to line up with a set of master 
contacts in the set. As soon as I felt in- 
side, I knew what the trouble was. A 
spring under the tuner drum had fallen 
out of its perch. 

“You see,” I explained, “this spring is 
meant to hold the tuner up tight against 
the contacts in the set. Without it, you 
weren't getting a good electrical connec- 
tion between the contacts, and the pic- 
ture washed out or went blank, These 
contacts are also covered with dirt, which 
made the connection worse. When your 
wife pushed on the knob, she pressed 
the contacts tighter together, which 
brought the picture back, but only for 
awhile.” 

For the first time, the young couple 
smiled. I replaced the spring, cleaned 
and lubricated the contacts, and but- 
toned up the set. The husband reached 
for his wallet. 

“Forget it,” I said. “Call it a wedding 
present. And the next time you have 
trouble...” 

“I know,” broke in the wife. “We'll 
let you fight over it instead of us,” 


The Time | Went to Prison 


IKE any businessman, I'm al 
terested in new customer: 
there’s one bit of new business I’ve been 
getting recently that I'm not so sure 
about. 
It all started when I did a tuner re- 
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pair in the recreation room of a nearby 
ison. Channels 2 and 6 came in fine, 
ut 7 to 13 were missing. The set was 
an old model, Instead of having two or 
three tubes for the different stages in 
a tuner, it used a single 12AT7 tube. 

All tuners have three stages—the RF 
that receives the radio frequencies from 
the TV antenna, an oscillator section and 
a mixer, Each TV station has a different 
frequency, and there are 150 million 
eycles between channel 2 and channel 
13. If a set had to process such a wide 
variety of frequencies, the necessary 
parts would skyrocket the cost. So the 
set is made to receive only one frequency. 
This means that whatever the RF fre- 
quencies are when they enter the tuner, 
they must all Jeave the tuner at the same 
frequency. 

This is where the oscillator and mixer 
sections come in. The job of the oscil- 
lator is to manufacture a separate but 
similar frequency to the RF frequency 
coming from the antenna. For each in- 
dividual channel that is tuned in, the 
oscillator must produce a different fre- 


quency. 

Both the RF and oscillator frequencies 
are then fed to the mixer where they 
combine to produce a third frequency 
that is the difference between the two. 
As each RF frequency is tuned in, the 
oscillator frequency is shifted with it. 
That the RF and oscillator track 
together. While their frequencies are con- 
stantly changing, the difference between 
the two is always the same. This differ- 
ence in frequency is the IF, or inter- 
mediate frequency, that’s fed to the rest 
of the set. The  frequency-changing 
process is known as superheterodyning, 

While I was trouble-shooting the set 
in the prison, one of the inmates came 
in. He introduced himself as Jackie and 
said that he too was an electronics man, 
but that his specialty was burglar alarms. 

“It don’t figure,” he said. “If you can 
get channels 2 to 6, why not channels 
7 to 13? The set must be working.” 

“The set's working,” I explained, “but 
the tuner isn't.” 

Jackie looked puzzled. “How can ya 
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tell? You haven't even looked inside 
the set yet.” 

I started to pull the chassis. “This 
particular set uses resonant circuits for 
tuning. A resonant circuit is nothing 
more than a coil and a_ condenser 
soldered together. The circuit will han- 
dle different frequencies depending on 
the number of turns on the coil or the 
value of the condenser. 

“In this set, two coils are used, one for 
the low band, channels 2 to 6, and an- 
other for the high band, 7 to 13. But both 
coils are hitched to the same condenser. 
By turning the selector knob, you vary 
its value and pick out the channel you 
want from either band.” 

Jackie suddenly brightened. “I get it. 
Since some of the channels are working, 
one coil and the condenser must be good. 
It must be the other coil that’s bad.” 

I nodded and pointed in the set. 
“Here's the trouble. The high-band coil 
has broken open.” 

Luckily it was only a break on the 
terminal, and a drop of solder recon- 
nected the coil. Jackie seemed to think 
it was a pretty tricky piece of work. He 
liked it so much that for the next few 
weeks I began getting new business 
from his friends who lived in the really 
tonsh part of town. Though it was un- 
, I promoted the new calls any- 
. That is, till last week, 

Three menacing bruisers came into 
the shop and one of them spoke up, 
“Since Jackie's been away we've been 
out of business. He speaks real good of 
you. How much do you know ‘bout 
burglar alarms?” END 


NEXT MONTH: 


What You Should Know 
About Swimming Pools 


Could you have a pool? Which types 
are good buys? How much do they cost? 
Where can you put them? How much 
water do they take? Look for answers to 
these and many other questions about 
one of America’s fastest-growing fun 
hobbies in June Poputar Scrence. 


New Tools 


1. Drill Extension Works Two Ways. 
This 10’ extension becomes a flexible 
drill when you slide a sleeve back to ex- 
pose a flexible joint. Slide the sleeve for- 


2. Peg Holds Square Flat on Work. 
This maker of squares has added a small 
peg inside its try-square handles so you 
don't have to keep one hand on the han- 
dle in order to make the blade lie flat on 
the piece being marked. Try squares in 
9”, 12” and 14” sizes are manufactured 
with the line-up peg in the handle. 


More infors 


ward, and the joint is locked in a rigid 
position. You can make the change with- 
out shutting off power. Chucks are avail- 
able to accommodate 52 regular bit sizes. 


3. Bench Vise Clamps on Power Tools. 
Locked in a threaded base plate inset in 
a bench, this vise can be used on top of 
the bench or off its edge by adjusting 
the extension rod. Take it off the base, 
and you can thread it to a clamp on a 
drill-press or saw table, or use it as a 
large wrench, work clamp or the like. 


1m about the new tools shown on this page can be obtained from: 1. Beaver Tool Cou, P.O. Bos 256, Hunting 


tom Station, N-Vet 2. Fairgate Rule Co., Cold Spring, NAV} 3. DeWalt, Inc., Lancaster, Pa 
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The Truth About 
‘Plastic’ Paints 


Unproved claims—and impressive facts, too—sold 
16 million gallons in 1956. Here are tips for you. 


By Bernard Gladstone 


ITER any paint store nowadays 
E and you're likely to hear amazing 

claims for the new “plastic” paints. 
You can accept some as true, But you 
should be skeptical of others. These prod- 
ucts are still so new that they haven't 
had time to prove themselves. 

You'll hear it said, perhaps, that they 
can be used both indoors and out. That's 
true, 
thorities are still hesitant about recom- 
mending them for wood siding. And 
although they're fine for new concrete 
or stucco, you're asking for trouble if 
you apply them over old powdered-type 
cement paints or any dirty or chalking 
painted surface. 

Before you dip into a can of “plastic” 
paint, then, you should know what its 
characteristics are, the ways in which it 
is superior to other paints, and where 
not to use it. 

What are plastic paints? Today two 
types of “plastic” paint are on the market. 
One has a polyvinyl-acetate base that is 
chemically related to the vinyl plastics 
used floor tile. The other has an 
acrylic-resin base related to such clear 
sheet plastics as Plexiglas and Lucite. 
Both are actually latex*-type emulsions 
which in many respects resemble their 
popular older cousins—the rubber-base 
latex paints. 


"In the paint industry, “latex” meets the dictionary defini. 
‘a milky fluid,” and should not be confused with rubber. 
¢ latex’ paint is one containing emulsified plastic; 
{@ rubber-base latex paint is one containing emulsifed rubber. 
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Similarity to. rubber-base paints. 
Like their predecessors, plastic latex 
paints use water as a medium, and are 
practically odorless. They are easy to 
apply—even over porous and highly ab- 
sorbent surfaces. You can put them on 
with either a roller or a brush, They dry 
flat and leave no lap marks. They are 
also extremely fast dryers. The polyvinyl 
acetates, or PVAs as they're called, take 
about two hours, and the acrylics less 
than one. This means that you can do 
many two-coat jobs in a day. On outdoor 
work it’s even possible to cover an area 
twice before shifting the scaffolding to 
a new location. 

When thoroughly dry, beth plastic- 
latex paints have a high resistance to 
staining, and can be scrubbed over and 
over in without doing any harm to 
the surface. 

Also, because the plastic-latex paints 
use water as a medium, cleaning up after 
painting is an easier chore. 

How the new paints differ. In their 
washable properties, the plastic-latex 
paints are even more durable than the 
rubber-base flats. If necessary, they can 
be scrubbed a few hours after they are 
applied. 

Both types dry by evaporation of 
water, rather than through the usual 
oxidation process. This means that little 
or no chemical change takes place. As a 
result, plastic-latex paints are highly 
fadeproof, even when exposed to direct 
sunlight for long periods. It also means 
that under normal conditions the paint 


z 
should not become brittle and flake off 
as it ages. 

Another unusual characteristic is that 
both the PVAs and the acrylics dry with 
what is popularly called a “breathing” 
film, In other words, they permit trapped 
moisture to pass through them in the 
form of vapor without blistering or 
otherwise breaking the paint bond, This, 
combined with a high alkali resistance, 
makes them ideal for painting over fresh 
plaster or concrete, even when it has 
not had enough time to become com- 
pletely dry or to cure. 

These properties have put both types 
of plastic-latex paint out front for exte- 
rior use on masonry walls, The breathing 
film lets you paint even when the weath- 
er is damp or humid, because there is no 
danger of sealing moisture behind the 
paint. In fact, it's safe to apply them an 
hour or so after rain—as soon as the sur- 
face is no longer sopping wet. 

Take care on exterior masonry. 
While the new paints adhere well to un- 
painted concrete or stucco, they cannot 
be applied over powdered-type cement 
paints, or to any other previously painted 
surface which is chalking badly or 
covered with dirt. Walls of this kind 
must be scrubbed down thoroughly and 
wire-brushed to remove all loose mate- 
rial. For guaranteed results the masonry 
should be sandblasted. This is expensive, 
of course, but in the case of an old, all- 
stucco house it may well be worth the 
cost in the long run. 

Experience has also shown that while 


these paints are usually excellent for 
use over asbestos shingles, they do not 
bond well if the shingles are glazed and 
have not had a chance to weather. So if 
you plan to paint asbestos shingles, play 
safe by waiting until they have been ex- 
posed to the weather for at least six 
months. Then brush them down to re- 
move accumulated dust and dirt before 
applying any paint. 

How about wood? Many manufac- 
turers claim that their exterior PVAs and 
acrylics are excellent for use on wood 
siding and shingles, as well as on mason- 
ry. Other authorities are not so sure. 
They feel that wood is too flexible, and 
that its continual expansion and contrac- 
tion may cause premature cracking and 
possible peeling. 

There's another factor to consider. Al- 
ready-painted outdoor wood surfaces 
are usually either very chalky or very 
glossy—two conditions that make it al- 
most impossible to get good adhesion 
with any of the PVAs and acrylics that 
have been developed to date. 

Over raw wood, the potential danger 
of cracking is even greater. It is further 
complicated by the fact that many woods 
will bleed through with yellowish-brown 
stains that come and go even after sev- 
eral coats have been applied. For this 
reason, most manufacturers who do 
recommend these paints for exterior 
wood surfaces also advise using an oil- 
base prime coat first. 

Interior painting. Indoors, the plas- 
tic-latex paints are fine for practically 
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any job calling for a flat finish. They can 
be used to repaint walls and trim former- 
ly covered with either oil or rubber-base 
latex paints. On new wood it is again ad- 
visable to apply an oil-base prime coat to 
prevent possible stain-through. 

They should not be used over calci- 
mine or water-soluble paints. If in doubt 
about a particular surface, wipe a small 
area with a damp cloth. If there is no 
rub-off, it’s safe to use them. 

Be wary of “all-purpose” paints. A 
few of these new its are advertised as 
“all-purpose”—that is, good for both ex- 
terior and interior work. It is true that 
plastic-latex bases can be used to make 
either excellent exterior, or excellent in- 
terior paints. But the best formulas for 
each type should differ in many re- 
spects—particularly in the percentage of 
pigment used. To produce a paint suit- 


able for both purposes the formula has 
to be somewhere in between. Most ex- 
perts in the field take a dim view of such 
compromises, pointing out that you're 
not getting the best type of paint for 
either use. 

Nevertheless, research in the plastic- 
latex paint field is still going on at a fast 
pace and improvements are constantly 
being made. The backlog of experience 
is growing, too. In spite of the fact that 
the PVAs did not really get started in 
this country until-1951 and ‘52, and the 
acrylics until 1953, approximately 16 mil- 
lion gallons were sold last year. So it's 
entirely possible that in the not-too-dis- 
tant future you will be able to buy the 
ideal paint—one that is foolproof in ap- 
plication, and suitable for use over every 
type of surface. If it comes it will prob- 
ably have a plastic-latex base. END 


4 Points About the New “Plastic” Paints 


Paint on rainy days 


Ideal for new masonry 
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Two coats in a day 


Clean brushes in water 


The hit of our daughter's Sweet Sixteen party was this— 


Dance Platform 
in the Back Yard 


E BUILT this back-yard danc 
platform for our daughter 
Sweet Sixteen party, and her 


teen-age friend 
warm evening: 
dozen counle 


still throng to it on 
Large enough for a 
the 12’-by-16’ floor can 
be dismantled easily for storage. 

The cost came to less than $60. Mate- 
rials included 18 two-by-fours 
rough-cut grade, for the fram 
200 square feet of subfloorin; 
4’-by-8’s of K” tempered hardboard. 

To make each of the four 4’-b 
frames, set two 12’ two-by-fours on their 
narrow edges, 4’ apart. Saw seven pieces 
4 long and nail them, wide side down, 
across the two pieces, spacing 20” apart. 

Nail down the subfloor. If tongue-and- 
groove sheathing is used, avoid fitting 
the joints too tightly in case the planks 
swell. Cut and nail on the hardboard. 
Then bolt the four units side-by-side. 

If you plan to dismantle the floor, 
figure your hardboard so that panels 
don’t run across units.—Ralph Treves. 


gi nanosonno- 


SECTIONS ARE PLACED side by side. If neces- 
sary, slip wood scraps or stones under the sec- 
tions until all rest level and flush. Then fasten | 
them together and put on hardboard. 
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Here’s how one man solved the space problem by— 


Building a Carrier 
for Vacation Cargo 


PACIOUS storage box, bracketed 
above our hardtop, gives us almost 
as much space for hauling camp- 
ing equipment as a small station wagon. 
We can attach or remove the box and 
its supporting rig in minutes. Turned 
de down, the box becomes a roomy 
picnic table, resting on legs that slip 
into pockets at each corner. 

I made the forward, box-supporting 
bracket from two 54” car-top carrying 
rs. To hold them parallel I used two 
aluminum spacer bars, drilled at both 
ends for eight screws that attach them 
to the undersides of the wood spreader 
bars. Other spacers, made of bolts and 
washers, adjust the height of the suction 
cups to follow the contour of the car 
roof and hold the spreader bars on a 
level plane. Bolts attached to the bars 
provide anchors for the box, and a pair 
of safety wires, with hooks that grip the 
windshield trim, prevent the bracket 
from creeping backward. 

For the rear bracket, 1 bent two 
lengths of thin-walled conduit into “L’s 
and joined them at the ends with a pipe- 
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to form an inverted “U.” 
Other pipe-nipple plugs reinforce the 
lower ends of the bracket, where I 
drilled holes for a bolted connection to 
the car's rear bumper. Diagonal alum- 
inum straps, pivoted to the bracket legs 
just above the bumper bolts, and lapped 
another bolt at the center of the 
.” stiffen the bra laterally. A wood 
spreader bar is attached to the top of 
this bracket with bolts that continue up 
to form anchors for the rear of the box. 

Two wooden runners with drilled 
aluminum plates at their ends connect 
the forward and rear brackets to align 
and further stiffen the assembly. 

The box is a simple plywood job, put 
together with weather-resistant glue and 
woodscrews. Holes are drilled in the 
floor to receive the bolts in all three 
spacer bars. Wing nuts hold the box 
down after positioning. For a box cover 
I use a canvas canopy stitched up for 
me by a local awning maker. Grommets 
along the edges slip over fasteners spaced 
at 1’ intervals along the box sides and 
ends.—Tom Griberg, Moline, Ill. 


nipple plu 


‘COUNTERSUNK 
PLATHEAD 


“CAR-TOP. BOX offers 18% cu. ft. of storage REMOVING SINGLE WING NUT releases diagonal 
space. There’s no obstruction to driver's view. braces, giving free access to the car trunk. 
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HAND TOOLS ... how many 


YOU may depend largely upon husky 
power tools in a home shop, But 
there are still hundreds of tasks, both in 
your home and in industry, that call for 
hand tools, 

The 57 shown here are used for doing 
4 wide variety of jobs on wood, plastic, 


Here are the answer: 


can you identify? ——“eD 


metal and glass, Has for electrical, 
plumbing and machine installations, 


justments and repairs. If you can identi- 
fy 50 of them you have a well-above- 
average knowledge of the shop skills 
requiring hand tools. (Photo, courtesy 
E, 1. Du Pont de Nemours & Co.) 
22) 


New for the Handyman 


1. Paint Pan Goes Anywhere. A pivot- 
ing handle allows this paint pan to hang 
from a ladder top or rung, or be set on 
table or floor. It holds up to two gallons 
of paint and has spaces for you to park 
roller and touch-up brush. 


2. Spinner Cleans Paintbrush. Clamp 
a brush in this device that works like 
an eggbeater, and you can spin it clean 
for the next job in a can of turpentine or 
other solvent. The tool is said to be a 
help also in reclaiming old brushes. 


3. Step Ladder Has Bench on Top. A 
folding workbench, on which you can put 
tools, paint and the like, extends about 
a foot above the top of this ladder. Its 
tubular-steel frame serves as a handrail. 
The bench locks in place when in use. 


More info 
Derroit 38, 
Producre Corp. 
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Portable Electric Tools, 
oe Newark ty 


about the products shoven on this page can be obtained frot 
“inc.» 320 Ws Bed St., CBicage 20; 3. 


4. Slide Foot Levels Ladder. With an 
adjustable steel foot bolted to one of the 
legs, you can steady a wooden or metal 
straight or extension ladder on uneven 
ground. It adds up to 6” in length or can 
be used flush with the other leg. 


Thomas Products Co, 8490 Ls 
afe-T-Ladder Con, Huntiville, Oh 


What every table-saw owner 
should know about— 


Setting Up a Saw 
for Accurate Cuts 


A table saw consists of parts bolted and 
screwed together. If any part slips, even just 
slightly, you lose the precision that was built 
into the saw. Therefore, every saw should be 
aligned regularly. This true story tells how to 
go about it. 


By R. J. De Cristoforo 
N MAN welll call Jim had dropped 


in to see how his friend Johnny 
‘as coming along with the new 
saw he had just bought. Johnny was 
leaning hard on the handle of a bar 
clamp trying to bring two mating edges 
together before the glue dried. Jim, who 
has used power tools from ‘way back, 


walked over to the saw and trimmed off 
the end of a scrap piece of plywood. 
Then he placed Johnny's square across 
the cut and held it up to the light. 

“Yipes!” Johnny said. 

“Guess this saw has a bad case of mi- 
ter-gauge-itis,” Jim laughed. He picked 
up the manufacturer's instruction sheet, 
still sealed in its clean plastic envelope, 
from the workbench. “Don't you think 
we should align this 

Johnny looked ‘puzzled, “But this is 
a brand-new saw. 

“No matter. In fact, normal usage, 
which could cause misalignment, . is 
nothing compared to the bounces and 


3 Alignment Rules for Any Table Saw 


ENCE, the saw blade and the 
miter-gauge head must all be perpen- 
dicular to the table surface. 


THE TABLE SLOTS (in which the miter- 
gauge bar slides), the rip fence and the 
saw blade must all be parallel. 


WHEN THE MITER GAUGE is in normal 
n (90-deg. setting), it must be 
at right angles to inde and rip fence. 
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Are the table slots parallel to the blade? 

tooth that has a 
the tooth, tu 
to the back of table to the 


ALL ADJUSTMENTS DEPEND ON THIS. Unless the 
slots are parallel to the blade, miter and 
rip fence will be off, To check, hold head of a 
ast side of slot 
puches a saw 


tion. 


If 
ked 


the 
tooth, 


set toward the square. 
the blade and move the squ 


Mark 


tive posi- 


scale does not just touch’ the 
tment should be made. 


Does the miter gauge give accurate angle cuts? 


CHECK 45-DEG. POSITIONS with a quickly made 
check block, using %4” plywood 6” to 8” wide 
and 18” long. Square one end and bri 
other to a 4 by first cutt 
aline and t to it. To use. 
Clamp ‘the block with its mitered side flus 
against a hollow-ground blade. Move the miter- 


164 rorutar science 


te 


inst the block. Lock the 
top. Then flop over the 
the opposite 45-deg. set- 
to-stop. scribe on 

E. 

e and 


Does the miter gauge give a square cut? 


TO CHECK THE 90-DEG, POSITION of the miter 
gauge, place the long arm of a carpenter's square 
against the side of one slot. Hold the gauge 
head flush against the other arm and tighten 
the lock knob. Adjust the auto-stop at this point 


ives in transit.” 
“Where do we 


knocks the machine rece 

“Okay,” Johnny said. 
start?” 

Jim pointed at the blade. “First, we 
should remember this about the blade: 
‘Except for raising and tilting, you 
have no say over the blade’s relation to 
other components other than by adjust- 
ing the other components. The accuracy 
of both the rip fence and the miter gauge 
depend on how the table itself is aligned 
with the saw blade. That means you 
have to be sure the table slots are per- 
fectly parallel with the saw blade. 

“Check by using a combination square 
—head snug against the side of the slot, 
scale extended so it just touches one 
tooth at the front of the saw blade. 
Mark this tooth, rotate the blade back- 
wards by hand, move the block to the 
back, and make the same check on the 
same tooth, If the tooth doesn’t touch 
the scale as it did the first time, you 
know the slot is not parallel to the blade 
and you've got to adjust.” 

Johnny studied the gap between the 
scale and the tooth, and said, “I've got 
to adjust.” 


if the gauge is so equipped. Finally, to compen- 
sate for any wobble of the gauge bar in its slot, 
make a trial cut and check the cut itself with a 
square. The squareness of the cut is the ultimate 
test of the gauge’s accuracy. 


“Uh-huh,” Jim said. “But not much, 
It's off about 4”. You can check your 
owner's manual later but I’m pretty sure 
the table is bolted to the tub and that by 
loosening the bolts we can rotate the 
table about the axis of the saw blade 
and so bring the slots parallel. 

Jim knocked the rear of the table 
lightly with the palm of his hand after 
he had loosened the bolts, and repeated 
the ch with the square. Then, very 
carefully, taking a turn at a time on each 
bolt so he wouldn't upset the table posi- 
tion, he cinched up each bolt. And again 
he checked with the square. 

“That's it,” he said, finally satisfied. 
“That's the position it was designed for; 
the only position in which it will do an 
accurate cutting job.” 

“Good!” Johnny said, walking to the 
saw, miter gauge in hand, “Now let’s 

Jim laughed, and said, “Not yet.” He 
took the miter gauge from Johnny and 
removed a carpenter's square from a 
cabinet over the workbench. 

“Now we know the blade is parallel to 
the table slots but if we're going to get 
a 90-degree cut, we've got to be sure 
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Is the blade tilt-scale accurate? 


USE THE CHECK BLOCK for these checks. too. 
First raise the blade to its full height and, keep- 
ing the block against the miter-gauge head, 
bring the 90-deg. end against the blade to check 
the 0 position on the scale. If blade has set, 


the miter gauge, in its normal position, 
is square to the blade and slots. That's 
a simple one. Put one arm of the square 
against the slot, loosen the lock knob on 
the gauge and bring the head of the 
gauge flush against the other arm of the 


hold block between its teeth. Check the blade’s 
‘S-deg. position in same way. If arbor tilt has 
not, adjust the tilt 
ions on the tilt scale 
for the 0- and 45-deg. settings. 


square. Then tighten up the lock knob.” 
After this check, Johnny made a cut 
and then eagerly put a square across it. 
“Now, that’s a square cut!” he said. 
And the kind you always will get if 
you remember the alignment checks, So 


Is the rip fence parallel to the table slots? 


STOP RODS can be used as shown here to make 
this check. Lock in position to the miter gauge 
so the end of the rod barely touches the fence. 
Then move the gauge to the back of the table. 
There, too, the end of the rod should just barely 


166 PorutaR sciENcE 


touch the fence. If it binds or doesn’t touch at 
all, the fence needs adjusting. Do this by loosen- 
ing the fasteners and swinging until it’s in a 
parallel position. The fence is sometimes off- 
set slightly at the rear, away from the blade. 


Is width-of-cut scale correct? 


CHECK 17, if the saw has such a scale, by locking 
the fence exactly on some arbitra 
ment, in this case 4”. Then set the 
pointer exactly on the 4” mark, as at ri Nov 

use the pointer to set the rip’ fence for oN ‘ 


long as the blade is parallel to the slots 
and the miter gauge, in its normal set- 
ting, is square to the blade, you can’t 
help getting perfect 90-degree cuts.” 

“What's next?” Johnny asked. 

“Be sure the miter gauge is accurate 
at left- and right-hand 45-degre 
tings. Many workers do this by tris 
error but I prefer taking a few minutes 
to make a precise check block. 

“Establish the checking angle by 
marking it with a square, cutting outside 
the line and then sanding exactly to the 
line. The sides of the block must be 
perfectly parallel and the corners oppo- 
site the 45-degree cut must be perfect 
90-degree angles, 

“Once the angle is established, set it 
flush against the blade and clamp it to 
the table. Then slide up your miter 
gauge and swing the head flush against 
the block. Turn the block over and make 
a similar check on the other 45-degree 
setting. This miter gauge has auto-stops, 
so set them now and you'll know that 
henceforth 45-degree miter cuts will be 
just that. Folks who don’t have auto- 
stops should scribe marks on the gauge 
protector so they will know exactly 
where to position the head.” 


” rip cuts. Check cuts with scale. If not 
exactly right, use the scale for approximate set- 
tings only and make the final critical adj just 
ments by actually taking the measurement 

the saw blade to the fence. 


Johnny was so attentive now that he 
just looked and listened. 

“The other end of your check block,” 
Jim continued, “is used to check the 
blade angle at ‘0. Hold it firmly against 
the miter gauge and flush against the 
blade, which should be at its maximum 
height setting. If the blade isn’t snug 
against the block from the table surface 
to the gullets, then tilt it relative to the 
correction needed. When it’s right, lock 
it in place and set the auto-stop. Then 
adjust your tilt scale to exactly ‘0.” 

“That takes care of the ‘0’ setting,” 
Johnny said. 

“Sure, and while we're at it, we may 
as well use the block to check the blade 
at 45 degrees. Do it just as you did at 
‘0’ except that you tilt the blade to the 
angle. On a tilting-table saw you could 
use the same kind of check block.” 

“Is that it?” Johnny asked. 

Jim grinned. “You're forgetting the 
rip fence. After all, cutting isn’t all miter- 
gauge work. The rip fence should be 
parallel to the table slots, which puts it 
parallel to the blade. Now rip work will 
pass between blade and fence without 
ding, and with minimum kickback. 
“I use stop rods for this check. In 
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practice it’s just a mechanical method 
of measuring distance from rip fence to 
slot at both front and rear of the table. 
If the distance is equal in both places, 
then you know the fence is parallel.” 

“What about this business of offsetting 
the fence slightly at the rear?” Johnny 
asked. 


What’s Wrong Here? 


While building a set of kitchen cabinets, 
Johnny Jones found it necessary to cut a 2” 
strip off one edge of an 18”-by-18” piece of %” 
te cut was desired for a 
re below, you see his new 
just a moment before he made the cut. 
e way you'd do it? 


Here’s What: 


A lot of us would commonly make the cut 
this way. The skilled hands would probably 
get it square. But others would get the desired 
cut only through luck. For accurate cuts this 
wide it's much better to use the rip fence, not 
the miter gauge. 

The reason: The difference between the width 
of the miter-gauge bar and the table slot—neces- 
sary so the bar will slide—can cause serious 
inaccuracy when the miter gauge is drawn off 
the table to the extent shown. 
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“Many people do this to reduce bind- 
ing. On plywood, it also tends to cut 
down splintering and feathering, The 
trouble is that many beginners offset the 
fence so much that it amounts to mis- 
alignment. The offset, if used, should not 
be greater than yy”, and of course should 
be away from the blade.” 

“That's it now, isn’t it? 

“As far as alignment is concerned, 
yes,” Jim said. “But your saw has a 
width-of-cut scale on the front-fence 
rail, If you're going to use it for rip cuts, 
you should check that, too. That's just 
a matter of locking the rip fence in an 
arbitrary position and then measuring 
exactly to the saw blade. If the blade 
teeth are set, be sure to measure from a 
tooth which is set toward the fence. To 
be absolutely sure, make a rip cut and 
measure it. Then set your width-of-cut 
pointer exactly on that dimension.’ 

“Then you can establish any ri 
width by using the pointer, is that it?” 

“We like to think so,” Jim said, “but 
it's not always the case. After you've 
made that first check, make other cuts 
by setting the fence with the pointer— 
then check the cuts by measuring. If 
you find the scale is really accurate, then 
you can use it. But don’t be disappointed 
if it isn’t. After all, it’s just a stamping, 
you know. 

“I usually use mine for an approxi- 
mate setting, then make final critical 
adjustments by actually measuring from 
blade to fence. Another thing to remem- 
ber on that scale is that a change of 
blade will upset it. Some blades are 
thicker, a blade with set teeth cuts 
wider than a hollow-ground blade, some 
blades have more set than others, All 
these factors increase or reduce actual 
ance between blade and fence, and 
that throws your scale off. Of course you 
could readjust it every time you mount 
a different blade.” 

“How often should these accuracy 
checks be made?” Johnny asked. 

“Depends greatly on the amount of 
work you do. If you use the saw a few 
nights a week and every weekend, you 
ought to do it about once a month.” END 


Now you can have 1 1 5 Volts 
Under the Hood 


Install-it-yourself generator kit 
turns any car into an emergency 
or off-line AC power plant. 


By E. F. Lindsley 


‘OU can now buy a beefy emer- 

Y gency home lighting plant in which 
your automobile supplies two- 
thirds of the equipment, and passes the 
saving on to you. As a dividend, you get 
a mobile source of 115-230-volt AC cur- 
rent for outdoor chores that require 


such electric tools and equipment as 
saws, drills, mowers, 
cement mixers and pumps. And if you 
own a cottage far from a high line, you 
can light it up like a Christmas tree. 

The power package that makes this 
possible consists of a 3,500-watt gener 
tor (it will deliver up to 6,000 watts for 
limited periods), a bracket to mount it 
on your car's engine, pulleys and a belt 
to couple it to the engine’s fan drive, a 
control panel and a hand throttle. 

All of the other components—engine, 
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VOLIMEIER 
CLUTCH SiTCH 


HAND THROTTLE 


GENERATOR COMPONENTS under the hood are 
operated by a control box and hand throttle 
under the dash. A relay in the box increases 
field current to handle heavy starting loads. 
cooling system, starting battery and ex- 
citer (automobile generator)—are al- 
ready under your car's hood. 

When you're driving, the AC genera- 
tor’s pulley wheel idles on the armature 
shaft. But when you want electric power, 
you flick a switch on the control panel 
under the dash, engaging an electric 
clutch. Then you rev up the engine until 
a voltmeter on the panel reads “115,” 
plug into either or both of the output 
receptacles on the generator—and that’s 
it. To use the current for emergency 
home power, you simply pull the: main 
house switch and run an extension cord 
from the generator to a receptacle. 

Bob Kern, the young Wisconsin engi- 
neer who developed this power package, 
points out that its high wattage output 
makes it useful for many farm and light 
industrial chores, as well as home use. 
His kit is manufactured under the trade 
name “GenerAC,” by Electric Controls, 
Inc., Wales, Wis. Price: $275. END 
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1 NEED AN ALLIGATOR CUP for circuit testing 
at low ‘voltages? Wedge the bare end of a 
wire in the fork of a pair of tweezers and wrap 
a rubber band around them for tension. 


>... aula 


4 FOR A NEAT TERMINAL LUG, fold a strip of 
brass or copper over the bared end of the 

. Tin wire and inner lug face first, Then 
apply heat for a sweatsoldered bond. Drill a 
hole for the post and trim the lug edges. 


PREVENT ARCING and radio interference 
which may result if the ends of the wire coil 
in a bowhtype heater, often held by a flathead 


screw, are not tightly connected. A washer 
above the Socped wire end will give the screw 
a better grip for a snug connection. 


Tips for the Handyman 


TINNING THE BARED ENDS ° KER CONE, use rubber ce- 
with solder binds th r - rdedrying which 


INED-OUT ELEMENT in a toaster can be PROTECT AN ELECTRIC-HEATER BOWL 
with a splice made from %" copper sible ru ough during summer storage by 
Cut off a %4” length of the tubing, slip wip hin film of vaseline or heavy lubricat- 
ether i ing oi on the nickel or chrome plating. It will 
the sleeve take but a minute or two next fall to remove 
the ends of the element with pliers. the protective « before us 
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PS Shop Notebook 
To kip Mound tbocke 


To hold round stock vertically for 
drilling or machining its end, grip it 
with a V block clamped on end in a 
drill-press vise. The squared end of the 
block against the vise and its accurately 
ground V groove will hold the rod true 
against the fixed jaw of the vise —Frank 
LaSaracina, New York City. 


Keep razor blades 
handy and_ protect 
their edges by stor- 
ing them in saw 
kerfs, Use a 2”-wide 
scrap of %” wood 
and nail it to a small 
back board. 


HAVE YOU TRIED THIS? 


Drill splinter-free holes in 
plywood by sandwiching the 
work between pieces of scrap. 
For accuracy, drill a small 
pilot hole through the work 
on the layout center and an- 
other hole through the top 
piece. Line up the holes with 
the drill shank and clamp the 
three pieces of wood togeth- 
er, Then use the small hole to 
pilot the bit through the work. 


IR 
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8 


Permanently tin the tip of a solder- 
ing-iron by heating with a torch and 
flowing silver solder over it. The tip 


Clsaus Palle Ly. Layo 


Soak drills in a jar of lacquer thin- 
ner occasionally if you use them on 
wood. When the coating of wood 
pitch has softened, wipe the drills 
clean with a rag. If this coating is 
allowed to build up on the flutes, 
friction heat draws the temper out 
of the metal and drills dull quickly. 
—Frank A. Javor, Newark, N.J. 


will stay bright because normal sol- 
dering temperature won't spoil the 
coating —H. Josephs, Gardenville, Pa. 


A tool board like this mounted be- 
hind the drill press keeps drills off 
working space and makes it easy to 
replace them after use. Make the 
board of %” plywood. Bolt the drill 
sets to &” hardboard or sheet alum- 
inum mounted on blocks or brackets 
at a 30° angle to the vertical.—J. C. 
Magee, Schenectady, N.Y. 


7 
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Wordless 
Workshop 


By Roy Doty 
and Harold Jackson 
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BS ony 
Next Month: A rowboat backrest for easy fishing and rowing "AY 1997 115 
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ALANNAH 


A 


Inside Threads 
Now Come 
Ready-Made 


UYING a box of threaded holes 

sounds like a gag, but your auto- 
parts dealer probably has them on his 
shelves. They're little coils of stainless- 
steel wire called thread inserts. 

You'll find many uses for them. The 
same bolts that won't hold a rattling 
lawn mower or outboard engine together 
will tighten firmly in worn bolt holes 
renewed by installing the inserts. Wood, 
plastic, even marble and tile can be 
bolted securely together by using ready- 
made threaded inserts in holes bored in 
them. Fragile inside threads in soft-metal 
castings can be reinforced and wear- 
proofed with the wire liners. 

Until recently, the inserts were 
marketed only for industrial use, but 
now the Heli-Coil Corp., Danbury, 
Conn., is putting them out in consumer 

aackages. A separate kit for each thread 
size contains a quantity of inserts and 
the tools to install them. Additional in- 
serts can be bought when this supply 
is gone. 

How they’re installed. In metal, the 
worn or damaged thread is drilled out 
with a drill the diameter of the bolt (1” 
bolt, %” drill). Then the hole is threaded 
with a special tap supplied with the 
inserts. Although marked for each thread 
size, these are oversize taps intended for 
use only with the inserts. Finally, an in- 
serting tool is used to twist the coil into 
the threaded hole by means of a tang 
bent across its bottom end. If the hole 
goes clear through, the tang is broken off 
after installation. 

Wood, hardboard and plastic can be 
drilled and tapped like metal to receive 
the inserts. 

Installation in marble and tile differs: 
Holes are bored slightly larger than the 
outside diameter of the coils, which are 
cemented in place. 


~ A bargeload 
~ of oil... 


every SOOO miles 


---flows through your AC 
Oil Filter every 5,000 miles! 


In just 30 seconds while your car's engine is running, all of the 
oil in the crankease is pumped through a full-flow oil filter. 
‘That's a tremendons total of 36,000 gallons every 5,000 miles. 
That's why you need a new AC Oil Filter every 5,000 miles to 
protect your car’s engine from damaging dirt, grit, carbon and 
bits of metal. Any of these can ruin an engine in a matter of 
a few miles! But an AC Oil Filter removes all traces of foreign 
matter, as small as 1/100,000 of an inch, without removing the 
valuable detergents found in most modern motor oils. So, play 
it safe... change your oil filter every 5,000 miles, and insist on 
a new AC Oil Filter. Your nearby AC dealer has them, 


AC SPARK PLUG $b THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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He Grills Hot Dogs 
on a Solar Cooker 


NGENUITY and a surplus radar an- 
tenna were combined to produce the 
solar cooker that Frank A. Leach- 

man Jr. has been using this spring in the 
back yard of his home at Bristol, Conn. 

The 12-year-old schoolboy built the 

cooker less than a year after becoming 
interested in solar energy. It works like 
a charm, Frankfurters grill quickly. With 
a bit of adult help, he once baked a 
small pie. 

Setting out to build the cooker, Frank 

found that the antenna’s bowl shape 
was perfect for focusing the sun’s rays 
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into a single hot spot 10” above its cen- 
ter. But its spun-aluminum - surface 
wasn’t bright enough to reflect them. 
That was where the ingenuity came in. 
Frank simply covered the inside of the 
antenna with strips of highly reflective 
chrome tape, giving it a mirror-like finish. 

A lamp harp was cut down to sup- 
port a wire grill in the spot where the 
sun's rays converge. Electrical terminal 
lugs secured to the grill and top ends of 
the harp were joined with small bolts 
and wing nuts to permit the grill to be 
leveled when the cooker is aimed low at 


an afternoon sun. The cooker is aimed by 
checking the way the supporting rod’s 
shadow falls on a small disk below the 
harp. 

To permit it to follow the sun, the 
entire assembly was mounted on a lamp 
swivel fastened to a strap-iron bracket 


CONSTRUCTION DETAILS are shown above. Strips 
of tape were applied in pattern shown to min- 
imize wrinkling. Four nuts fasten all parts to 


and supported by a tripod made of tub- 
ing. One long length was bent into an 
inverted V to form two of the legs, and 
the third leg was joined to the center of 
the V with a T connector. A coat of flat- 
black, wrought-iron paint and rubber 
chair tips on the legs completed the job. 


a central rod supported by Range bolted to 
reflector. Grill pivots (top photo) so it can be 
leveled. Cake-tin dome is for appearance. 


bikes PARTS USED TO MAKE THE COOKER 


rod (support rod) 1 tgoion-tpe 
SE mute (same thread as 1 9° enzth 


suivel 


(onteel mone 


FPtameter Mange bored lait (eut 4" 
‘J and 1" for lees) 
1 MT connector (for 


joining Ie 
3) rubber 


i tips for Togs 
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la’ Kodak 300 


It's ultraportable—yet shows any popular-size 
color slides big-as-life in your living room! 


Here’s a color slide projector designed for 
modern living! So lightweight, you can carry 
it like a portable radio . . . so compact, you 
can store it on a bookshelf. Best of all, it lets 
you enjoy thrilling big-screen projection 
even in a small room. At a distance of 10 
feet, for example, your favorite color slide 
will completely fill a 40-inch-wide screen! 


You really have to see and handle the 
Kodak 300 Projector to appreciate its re- 
markable versatility. Try the focusing and 
elevating mechanism . . . the smooth glide 
of the new Kodak Readymatic Slide Changer. 
Notice how simply, how precisely, every- 
thing works. That's the secret of the Kodak 
300 Projector’s exceptional handling ease! 


Now slip in a slide, switch on the lamp, and 
focus the lens. Notice that the rock-steady 


picture you get is brilliantly lighted clear to 
the corners! Your Kodak dealer will be 
glad to show you the new lamp-condenser 
system and superb 4-inch, f/3.5 lens that 
produce these superior screen results. Ask 
him, too, about the Kodak 300 Projector’s 
ultra-quiet cooling system . . . built-in cord 
and slide storage space. Complete with 
self-cover. 


Kodak 300 Projector with Readymatic 
Slide Changer (holds 36 slides in cardboard 
mounts), $59.50...or as little as $5.95 down. 


Kodak 300 Projector with 36-slide self- 
8 little 


storing magazine changer, $69.50. . 
as $6.95 down. 


Tax, and are sub- 


The only projector with Kodak's completely 


$0 LIGHT, SO COMPACT, 
easy to carry! Has self-cor 
measures only 5 x 11 inches 
square, weighs only 9 pounds. 


° FOCUSING AND ELEVATION ad- 
> justments are fast . . . precise 
‘with all essential control knobs 
your finger tips. 


Quick, 
and condenser compartment— 
built-in storage space for your 
lamp cord and color slides. 


EASTMAN KODAK COMPANY, 


S-Y ACCESS to lamp 
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Rochester 4, N.Y. 


New Angle Pays Off 
on Old Angle Jig 


By Lassor Blumenthal 


‘OU don't have to build a radically 

new mousetrap to have the world 

knocking at your door. An old 
mousetrap that nobody else has been 
sharp enough to improve, patent and 
mass-produce may pay off just as hand- 
somely. 

That's been the experience of a 75- 
year-old former railroad traffic manager 
named Frank Cue. 

Four years ago Frank added a few 
slick trimmings to a very old “mouse- 
trap”—an adjustable taper jig for table 
saws—and set up a one-man production 
line in a basement corner of his Hollis, 
NY., home. He’s been doing a good 
business ever since. Last year he made 
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Adding some new quirks, Frank Cue 
re-invented the taper jig, gota 
patent—and now has a good business. 


and marketed more than 2,000 jigs, and 
he still can’t keep up with demand. 

When he retired in 1953, Frank was 
looking for a hobby, to ease the boredom 
of too much leisure. He had never done 
anything much more mechanical than 
replacing burned-out light bulbs. But 
now he had a yen to make some really 
high-class furniture. So he bought him- 
self 2 modern combination power tool. 

A coffee table with tapered legs was 
one of his first projects. This presented 
a problem. The miter gauge that came 
with his power saw couldn't be set 
for an angle of less than 30 degrees. 
Frank says, “I went to my dealer and he 
told me that I'd have to build a special 
jig to get the taper I needed. 

“That annoyed me since my next proj- 


TRAINING IN THE 
U.S. AIR FORCE CAN 
PAY YOU BIG DIVIDENDS 


As a man with mechanical ability, you have the opportunity to advance your skill in 
the U.S. Air Force. As an Airman you will train in the latest techniques of elec- 
tronics, rocket propulsion, photography, or any one of over 40 career fields—and you 
earn while you learn! You'll see new places, too, make new friends, and work with men 
who share your interests. For now and for your future, find out about the dividends the 
U.S. Air Force can offer you. Mail the coupon now, or see your local Air Force Recruiter. 


PASTE COUPON ON POSTCARD and ma’ to 


Airman Recruiting Information Branch 
Box 2202, Wright-Patterson AFB, Ohio 


Go places 
faster on the 


Please send more information on my opportunities 
for enli ir Force. | am hetween 
- OF possessions, 


All-Volunteer Team 
—the U.S. 
AIR FORCE 


ie 
Address___* Age __ 
City —_“7onsn_Stara_ 
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TWO ARMS of Frank Cue’s 
taper jig is duplicated by the blade when the 
jig advances stock across the saw Here, 


ect might call for still another jig. I 
started doping out an adjustable one to 
give me any angle I wanted.” 

A few months later, he had come up 
with a design that satisfied him. He 
didn’t know that he had re-invented a 
table-saw accessory that already existed 
—in one home-made version or another— 
in hundreds of work shoppers’ basements 
and cabinetmakers’ shops. 

Frank’s adjustable taper jig consist- 
ed of two hardwood arms, each %” by 
1%” by 12%, joined by a hinge at one 
end. The hinge allowed the two pieces 
to pivot open in a V shape, giving any 
angle from zero to 24 degrees. To use it, 
you placed one arm flush against a table 
saw’s rip fence, moved the other arm out- 
ward to the angle desired, and locked 
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Frank demonstrates possible danger if stock 
had to be backed by hand. The metal tab at the 
end of the jig arm makes this unnecessary. 


the two arms in position with a wing-nut 
clamp. Against the outer arm you then 
placed the stock to be cut, and advanced 
it, along with the jig, across the saw 
table. The blade ran off precisely the 
right angle. 

Delighted with his “invention,” Frank 
decided he had a marketable product 
Leafing through Poputar Screw he 
found the address of a patent attorney 
near his home. He looked him up, and 
the attorney was impressed. He had one 
of his draftsmen draw up a plan and 
specifications. These were sent to the 
Patent Office. 

Soon, Frank got the bad word. The 
patent was disallowed. A Texan had 
patented an adjustable-angle jig back in 
1934, and the boys in Washington felt 


Winans 
SAWS 
Sims Acas 
GRINDS 

lhesar 
becomes a 
ae 

SABER SAW 
RY sane 


~ Only $239 delivered, complete with 9* saw blade and % hp motor (Price subject to change without notice) 


Only the De Walt Power Shop 
makes all “home work” so easy! 


With a versatile AMF Dewale Home Power 
Shop, you can make home repairs, build furniture, 
handle even major projects like a professional! 


AMF DeWalt is the first all-purpose power tool 
esigned on the modern mechanical rm. pria- 
ciple that outmodes all other power tools. It’s 
actually 12 professional power tools in 1—a com- 
plete home workshop! 


@ Arm swings and locks at any position for miter 
cuts—gives easier, safer top-side cutting that elim- 
inates errors ... you see your mark and your cut. 


@ Builds into workbench! Because entire arm swings 
clear of work area, you can cut and assemble on 
the same work bench! Save valuable space and get 
extra convenience too! 


© Powerful % hp moter is U.L. Approved—guar- 
anteed for full year—tilts and turns to any angle. 


Motor carriage rolls smoothly on ball bearings in 
protected trackways. Simply change circular tool 
on direct-drive motor shaft and you have another 
power tool—at no added cost! 


‘© Superior safety and accuracy! Exclusive De Walt 
Safery Key Switch prevents unauthorized use. 
DeWalt’s patented desiga and rugged. precision 
construction provides safety and unmatched accu- 
racy that assures years of superior workmanship, 


INSIST ON A DEMONSTRATION. See why, feature by 
feature, AMF De Walt is the finest home power 
shop you can buy. A small down payment on 
De Walt’s Easi-Budget Payment Plan” will put 
an AMF De Walt in your workshop now. 


OWNERS! Valuable new Owner's Manual just off the 


Press, “Easy Ways to Expert Woodworking,” $9.95 
postpaid. Order yours today! 


SEND COUPON FOR FREE ILLUSTRATED BOOKLET! 


‘A COIL SPRING inserted in holes near the for- 
‘ward encls of the jig arms, and anchored with 


brads, both holds 

and acts as a hin; 
accurate angle rei 
inches. The clamp. below it holds thr se setting. 


ie lead edges firmly together 


that Frank's jig design was too similar. 

Frank disagreed. One look at the 
patented plans convinced him that his 
own jig was lighter, simpler and cheaper 
to produce. He sent in his application 
again, this time calling attention to the 
differences in design. The patent was 
allowed, 

Setting up a business was Frank's 
second problem, now that his persistence 
in getting a patent had paid off. 

Because his workshop space was limit- 
ed to a 15-foot-square basement area, he 
decided against buying quantities of 
long boards and cutting them down to 
size. Instead, he'd farm out that part of 
the job. This way, he could stack the 
hardwood for 1,000 jigs in a pile not 
much larger than a TV console, 

A good idea, but it nearly backfired. 
Not having done business of this sort 
before, Frank agreed to pay a 50-percent 
deposit on the first 2,000 jig arms. As 
soon as he learned that the package was 
on its way, he sent a check for the 
balance. 

When the wood arrived, a quarter of 
it was riddled with knots. Frank hurried 
to the bank, stopped payment on the 
check, returned the bad pieces, and paid 
only for the ones he could use. 

Although now in production, he tried 
constantly to improve his product. He 
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added a metal tab to hold the wood 
against the jig as the saw was going 
through it. This meant that an operator 
didn’t have to put his hand near the 
blade. Next, Frank straddled a protrac- 
tor between the two arms to show, 
precisely, the angle between them. 

Being new in the game, he under- 
stood the amateur’s problems. “At first, 
I just marked the protractor for degrees,” 
he says. “Then I figured that a novice 
would find it easier to work in inches, so 
I marked it both ways. 

“When I went to have the protractor 
dies cut, I learned another lesson. I gave 
the diemaker a $25 deposit and a sample 
of the protractor, all properly marked. 
When the die came back, the numbers 
were reversed, Well, I lost the $25, But 
that was the last time a supplier ever 
saw the color of my cash until I was sure 
I was getting what I'd ordered,” 

The response to Frank’s first small 
advertisements was so gratifying that he 
took the jig to a few large hardware 
stores. It was snapped up eagerly. Better 
yet, a couple of nationally known mail- 
order houses agreed to picture it in their 
next catalogues. Now, Frank had a ge- 
ing business on his hands. 

Today, his business .is not only going, 
The jigs are growing. Frank started by 
offering 12” and 15” models—suitable for 
home workshops. But word spread in the 
furniture business that a man named 
Cue had come up with a time-saving 
idea that could be used in commercial 
plants. 

Frank took the hint. Now; he’s work- 
ing on a 24” professional model. It's 
similar to his earlier jigs, but there’s a 
big difference in the hinge. On the 
home-craftsman models, he uses a coil 
spring set in two bored receptacles and 
anchored with cross-pins. His pro- 
fessional model, however, has a regular 
butt hinge to give added rigidity, useful 
in heavier work. Both hinge types are 
covered in his original patent. 

What’s the moral to this success 
story? Frank says, “Look about you. 
Your own money-maker may be lying on 
your workshop table right now.” END 
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A NEW service...that provides you with a method 
of obtaining more information on products and services 
advertised in this section. To get further information: 


1 Fill in coupons completely 
2 Tear out perforated postcard 
3 Affix 2¢ stamp & drop in mailbox 


Popular Science will forward your six 
coupons to designated manufacturers who 
will send additional product information to 
you by return mail. Be sure to send complete 
postcard, even if all 6 coupons are not used. 
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YOUR NAME. 
ADDRESS 
POPULAR SCIENCE 

PAGE #. ADVERTISEMENT #, PAGE #, 


Pace +. 


F ‘OR ADVERTISEMENTS IN MAY '57 ISSUE ONLY 


YOUR NAME 
ADDRESS, 


POPULAR SCIENCE 
ADVERTISEMENT #. PAGE #. 
YOUR NAME 


ADDRESS, 


POPULAR 
SCIENCE 


Monthly 


A Department Store of Advertising offering you 
a wide variety of Products and Services at LOW 


LOW prices. 


The NEW Popular Science Shopping 
Center brings together a special group 
of mail order advertisers in one section 
for your shopping convenience. In this 
section — you'll be able to shop the best 
products without budging out of your 
chair. If you need more information — 


all you have to do is fill in advertise- 
ment numbers, page numbers, your 
name and address, affix a 2c stamp 
and mail the Popular Science self- 
addressed postcard. Return mail will 
bring you all the information. 


Popular Science Publishing Co. 


353 Fourth Avenue 
New York 10, New York 


Reader Service Department 


Ad Number 
BIGGER! BETTER! FINER! FASTER! 


this year’s line of leaders 
includes luxury outboard run- 
abouts, Trailboats, Cartops® 
and canoes. Types for cruis- 
ing, fishing, skiing, racing. 
New work-free, leak-proof 
constructions, new mesiment 
with germicide under pressure 
Thar prooftests, adds years to 

at life. 


yu 


At 


FREE 


CATALOG: re 
Avan caer 
wwe We Today! 


PENN YAN BOATS, Inc. 
36th St, Pean Yan, N.Y. 


For WOODWORKERS only 25¢ Jad 


y_gives information 00 lum 


/ compare characteristics of woods. 6 
GB _/ meter heavily varnished cardboard. Se 
i — 256, 00 stamps, plesse to Greenlee Tool Co, 


Get wise! Get rich, creamy AERO 
“Ss, NEW, IMPROVED CALCULATOR ‘SHAVE . . . the smoothest, slickest 


softeners plus Lanolin! Feel—save 
thedifference! 3 months supply 59¢. 
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I'VE EYES FOR GUYS 


who use 


AERO 


Save 20¢ a Can! 


ther bomb of all! Three beard 


2125 Columbia Avesve, Rockford, ilisois. 


ye 


tind thems. For your LYS 
i soe Por ores 


ROBERT ABELS, 
250 power..... 


COUNTRY 


SQUIRE 
TRACTOR 


for SICKLE 
‘MOWER 


bu 


HOW TO GET THE MOST 


FROM YOUR BATTERY 


Thitty-two poge book tells how to test, recharge, install, 


1y wisely. A complete story on storage batteriea—how 


they work, chemistry, etc. Send 10¢ 10: Department 14, 
EXIDE AUTOMOTIVE DIVISION, P.O. Box 8109, Phila. 1, Pa. 


Booklet, 


CLEVELAND . 
Dept, A-177 Box 1651 Cleveland, Ohio 


STEP UP PERFORMANCE 
) OF YOUR OUTBOARD 


vo 


‘Caratoe 


MAKES FISHING 
A BIG DEAL 


‘There is something about 
the unusual action of the 
Flatfish that gives it the 
edge over other lures when 
it comes to enticing the 
fish to strike. That's why it’s the world’s 

ling plug. Over 18,000.00 sold. 
your tackle dealer's, Write for 
48-page book with fishing secrets of fa- 
mous anglers, 


HELIN TACKLE CO. 


z 
rd 4099 Beoufoit Detroit 7, Mich. 


ULAR SCIENCE SHOPPING CENTER 


DIESEL 


MEN WANTED 


tNew HOME-IMPORT 
BUSINESS! 


Men — Women. We show you how to 
import big-profit items at amazing low 
foreign. prices (examples at left). Your 
home is your othee. Get list of 137 
Imports FREE! Full or spare time busi 
fess by Mail Order. Or take volume 
‘Orders. from stores. Import. jewelry, 

sporting goods, hardware, ec. 
NO "EXPERIENCE. OR” INVESTMENT IN 
PRODUCTS NEEDED, Withour obligation 

for complete details and. list 
jorts FREE! Air mail reaches 


Earn $100 per week and up 
AUTO-DIESEL MECHANICS 


You learn fast in our achool and shops be- Clocks 65 


cause you learn with tools on real equip- | in Germany— Ni 
ent, Experienced instructors explain WHY in Germany— Ss over might” THE MELLINGER CO, 
Show vou HOW, then you BOI YOU $5 value 1717 Westwood Boulevard, Dept, G-248, 


Piwith wolk on various makes and 
‘One of “the "best equipped. technical 
{ts\kind'in the United Stat 
uccesutul graviuates in-48 states and: many 
foreign’ countries Approved. for, ‘veterans 
ind avening. clagecs. Earn While, You 
Peaen. Write for tree bulletin 


NASHVILLE AUTO-DIESEL COLLEGE 


226 7th Ave. N., Dept, 42 Noshville, Tenn. 


in USA, Los Angeles 24, California. 


Powermaster 2 .22 FIREARM 


o— 


‘AUTOMATIC. 


INSURED TIRE SERVICE 


POPULAR BRANDS i SEARIN 
D TY PUMP 


Reresteahes ing Siouet 


unite CAN aa QUAL IE 


= ARE =F Weatks Taare 


TIRE SALES 3701'S. Normel, Dept. 55-55, 
hee, Dept. 487, Chicago 47, Ile 


Not. te” watch 
sil fo. show th 


‘Ks vou cantor Stee 


peta 


ARMY RIFLE 


EXCELLENT FOR SIG GAME 


Ad Number 


INVENTORS: Inventors 


I shall be pleased to furnish you, 
upon request, with information relative | 
to patent procedure—without any obli- | 
gation on your part. 


PATRICK D. BEAVERS : 


Registered Patent Attorney < 
937 Columbian Building, Washington 1, D. 


INVENTORS 


Whether an invention is patentable can be substantially de- 
sgemined by a Search of the U.S. Patent records. Without 
should take Yo secure arpatent. en ee 
HN N. RANDOLPH 
Reristered Patent Attorney 
205 Columbian Building Washington 1, D.C. 


r . 


NVENTORS| 


U, S. Patents joe veer Ieveations Our free ~< 
book of int Procedure for 
Inventors," also “Cerlifeate ef Inveniion" form 
sent without obligation. 

. SNOW & CO. 


REGISTERED PATENT. ATTORNEYS > 
426 SNOW BUILDING WASHINGTON 1, D.C. 


INVENTORS 


PATENT INFORMATION 
INVENTORS RECORD 
ithout obligation 


INVENTIONS 
WANTED : 


GLOBAL MARKETING SERVICE 
2420 77th Ave. Dept. 51 Oakland 


5. Catt. 


Be sure to use Posteard 
on Page 187 for 
More Information 


PROTECT YOUR INVENTION BY A 
S. PATENT. SEND FOR FREE 
INVENTION RECORD” FORM AND 
TENT INFORMATION 
EVERY. INVENTOR SHOULD HAVE” 


CARL M LER 


REGISTERED PATENT ATTORNEY 


CHOOSE DEPENDABLE 5-Ri 
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secenrenateancts your invention. 
Sign, date and have this disclosure 
witnessed by two people who under- 
stand your invention. Have us make 
a preliminary search among U. S. 
patents already granted for similar 
types of invention. We report on the 
probable patentability of your inven- 
tion and recommend your further 
course of action. 


apie CE 
"$95 


iE Co. sm 


‘gatCicaton tachi 
1308 rN untiigdon, 


CHAMPION 


SPARK PLUGS 


HREE HE $ 


4 


cup center, spur center, T-rest assembly. 
stock, -speed pu 
workshos 


Il Tools Sent Express Collect 


al 
AMERICAN MACHINE & TOOL CO. 
Royersford 11, Pa. 
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Tyler 


SPYRAL BLADE 


SANS IN 
rT DIRECTION 


SW MEN! Make % 1000'" MONTH 


without “SELLING” 


achpe-time, "$4.08. seller” with 
‘Automation Setting. 


hard selling, no cold 
Mul ‘salews tools youl 
tor you while you 


Personal 


JIM: 


I found the machine we've been looking for. 
The name is UNIMAT and it's a complete 

10 in 1 workshop that's no bigger th 
typewriter. It quickly converts from pre- 
cision lathe into 10 different tools and 

you just can't beat it for machining small 
parts made of steel, brass, aluminum, rood 
and plastics. The price is right, too. 

Get the whole story. For free catalog write 
to: American Edelstaal, Inc. Unimat Division, 
Dept. 357, 350 Broadway, N.Y.C. 13, N. Ys 


Ad Numb 


50, 105 and 310 POWER 

REFLECTING TELESCOPE 
LUS 3 POWER 

FINDER SCOPE 


4 


Dap 12, ESHELMAN, 
atimere 2 MA 


| SHORTHAND IN 


+ SPEEDWRIT 


Speeduriting 


BLOWER FAN. Ald Bac Easy Installation 
only $1595 ppd. Di Wrench with every oer 


+e— 


Av— 


you 


JOHNSON SUPPLY COMPANY, DESK 3, 
2611 Horiet Ave., Minneopolit 8, Minn. 


THE ROUTER... 
what it is and does 
This 40-page book with 100 estrations tells you 


Wiite Stanley Electric Tools, 635 Myrtle St, New 
Britain, Conn.,enclosing50¢. Ask for ROUTER BOOK. 


“Yvan 


SAVE HUNDREDS OF DOLLARS 
with HOME-A-MINUTE “KIT” 


This is not something to 


WOOD and 


FIBERGLAS 


ts, ailing boats, crvisers. 8 19 20%. 
FREE FREIGHT, "SEND FOR FREE CATALOG 


Includes fibergion 
points, eccemories 


Get New 132 Page Catalog o! 


WOOD Me,toomant 


2720 8, Mary St., Dept. 8-5, Chics 


LAFAYETTE 
CATALOG 
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| BIG VALUES in TINY MOTORS 
and POWER SET HICATION KITS 


WILSON’S OF CLEVELAND 
425 Lokeside Ave., NW. * Cleveland 13, Ohio 


MM WENDELL MFG. CO. aa3e eens Tite 


\f 
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5 


be TALLER! 


Step up in “ELEVATORS” and others 

will look UP to you. The moment 

you slip on these height increasing 

hoes you add almost 2 inches 

to your hei ‘shoes look no ditfere! 

in your appearance. 

styles for sport, street, 
it 


For FREE Booklet nat to: 
[STONE-TARLOW SALES CORP. _P5-557 BROCKTON 68, MASS. 


My 10” TILT/ARBOR SAW 
my BUILD-IT-YOURSELF BBM 
from GIL-BILT KITS-PLANS BA 


MAKE EXTRA PROFITS! 


Set 400 teeth per minute on hand or 


° 
4 to 16 point, with the BeMaCo 


‘Automatic Saw Set. Fast, 
‘accurate, true hammer: 
‘anvil action sets teeth uni- 
jormly, eliminates tooth breakage. 
Used profitably by saw shops and 
manufacturers everywhere. Every 
machine positively guarantee 
Write for details — tod: 


BEAVER MFG, CO. 


‘800: ISIS: AVENUE = INGLEWOOD; CALIF, =5 


Number 


| Ve MAGIC RADIO WALKIE TALK! 
‘YOUR OWN POCKET 5: io STAT 


LEARN METALCRAFT 
pg phate lant 


te. P 
fers Special tools’ and 


INTERSTATE TRAINING SERVICE 
DEPT. K-2 PORTLAND 13, OREGON 


Write for 
Free Booklet 


Ad Number 


Plagued Day And 
Night with Bladder 
Discomfort? 


‘Such common thing as unwise eating or drinking may 
be a source of mild, but annoying bladder irritations — 
‘making you feel restless, tense, and uncomfortable, And 
if restless nights, with ‘nagying backache, headache oF 
muscular aches and pains due to over-exertion, strain oF 
emotional upset, are adding to your misery—don't wait— 
try Doan’s Pills, 

‘Doan's Pills have three outstanding advantages—act in 
three ways for your speedy return to comfort. 1—They have 
an easing soothing effect on bladder irritations. 2—A fast 
Dain-relleving action on nasging backache, headaches, mus- 

d pains, 3—A wonderfully mild diureticaction 
. tendinue to increase the output of the 15 
miles of kidney tubes. So, wet the same happy relief ml 
have enjoyed for over G0 yenrs. Ask for new, large size 
and save money. Get Doan's Pills today! 


Catene Fone #7 po 250 0 
ero 2 wh ina i ‘a 


‘ae mele, 1° inlet, 1° cube. 
freee Wenthd parsing Sed MO oot 


fre Catone Guu Pumps. arg Cernig 
fet Deep and Shallow Wel Simp 


i: g 


‘SAVE 750% 


‘ON FAMOUS ITALIAN 


AGeOnGION MANUFACTURERS. & WHOLESALERS OUTLET 
Oeprsm a, 2003 W-EMICAGDAVE., CWICAGO 22,1KL. 


TAFT M 


GoopfveanEese =: 


12 MONTH Geel at io 


We try to ship your favorite brand (not recaps! 


H 
; 
| 


~An— 
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TELEPHONES, TELEPHONE PARTS 


WIRE & CONSTRUCTION SUPPLIES 


BATTERY OPERATED 
TELEPHONES 

for Inter-House, 
House to Barn or Of! 
fice to Shipping Room 
telephone sorviee 
Handset style or Deak 
Stand style, 

MAGNETO TELEPHONES 
for Rural telephone 


lines, construction 
Jobs, factories, farms, 
homes, ete, 


MOTEL TELEPHONE SYSTEM—Simple economical telephone service 
between office and each cabin, Sultable for roadside Drive-In 
food service, etc. 

ANTIQUE TELEPHONE CABINETS—complete with all parts excopt 


Ideal for Home Hobby Shops, Mico bovutiful 
nets, Liguor Cheats and Flower Boxes, 
TELEPHONE LAMPS. ake your own, Bonutitul. Different, We 


the arts or a complete Lamp, If you prefer, 
WARVESTER—Dan Alac Magneto—gathors Mshworms by 
electricity 


WRITE FO ILLUSTRATED BULLETIN “AA-23" 
‘which gives {ull facts on all of the above, 


TELEPHONE REPAIR & SUPPLY CO. 
Dept. AA-23, 1760 Lunt Ave. Chicogo 26, IN. 
“America’s Largest Inds pair Sho} 


) FREE 


indent Telephone 


ALL 
Dara 


ENGINEERING Laie IN 
B.S. DEGREE IN ONTHS 


AERONAUTICAL CHEMICAL, CIVIL, ELECTRICAL, 
ICAL and ELECTRONIC ENGINEERING (Inc. Ri 


Big Demand for Graduat 
Hundreds of younges re cating 8.8. ENGINEERING DEGREES 
‘Riso B28. in 30 wo. fn Math, Cent Pi 
tery. Many students earn a major part of 
this large industrial center. Lam’ 


MECHAN- 
‘end TV) 


i, Fort Wayne 2, Indiana g 
‘on 27 Mo, B.S. DEGREES in 

ivil ("Electrical C) 
Electronics 0) 


Physics 0 


Bon 36 MONTH B.S. DEGREES in: 
Mathematics C] ‘Chemistry 
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1957. PERKO NO.1S6 


Cadac caurftty Bic 


hock ful of MEW ena wODERN 


TRIM, TOUGH. TERRIFIC / 84 Pages full of Equipment for 


Outboards. Run 


PERKINS MARINE 


LAMP. & HAROWARE CORP. 


top Tight i EXPLORE FOR TREASURE! 


here's a Cadill y Find gold. a. Jewelr 


CADILLAC MARINE & BOAT CO, 
382 Seventh Street * Cadillac, Michigan 


The Origa! 


AUTOMATIC GRIP rive 
8 on Ov 


Top Quality—Plus! — OM =e 


Finest materials and Sy 

workmanship plus exclu. “Si DIGS 2” TRENCHES to. 18" DEEP Ad 
ied aaa eee ed & 4 BA DITCH WITCH hes to 
~YET COST NO MORE THAN Se 

ORDINARY SCREWDRIVERS! SS 


At Leading Dealers Everywhere 


UPSON BROS., INC., ROCHESTER 14, N. ¥. 


| THE CHARLES MACHINE WORKS 


B E WA R EY a muy "WHOLESALE! 


of cleaners that leave paint brushes 
limp and flabby. Use safe, fast-acting 


30-80% Discounts! Appliances, Gifts, Type- 


MY writers, Tools, Watches, Sporting Goods, 
> 


IMPERIAL Rapid Brush Cleaner. G Jewelry, Cameras, Housewares, etc. 
Ui eee dashing Nascie CONSOLIDATED DISTRIBUTORS 
Witson-Imperial Company, 121 Chestnut St, Newark 5,N.Je CLIFTON 4, NEW JERSEY 


SAVE UP TO 70% 7; 
on NEW TIRE COST il ; 


TIRES 


FACTORY ADJUSTED 
NOT SECONDS! 
90% to 100% ORIGINAL TREAD 


NEW TIRE GUARANTEE 
00 


White Walls Avail 
In 15" Sizes Onl 

g7o x15 

76015 


H. & H. TIRE CO. 25 GOLF cars. 


ESHELMAN, 8 


Ad Number 


MEN Troubled with GETTING 
UP NIGHTS, Pains in BACK, 
LJC2e = HIPS, LEGS, Tiredness 
40 Loss of Physical Vigor 
If you have these symptoms then 
our troubles may'be traced to Glandular Dysfune- 
ion... a constitutional disease. Medicines tha 
give temporary relief will not remove the cause 
Of your trouble. Neglect of Glandular Dysfunction 
often leads to premature old age and sometimes in 
curable malignancy. 

‘The past few years men from over 3,000 com: 
munities have been successfully treated here a 
the Excelsior Institute. They have found soothing 
Felief and a new heaith and zest in life. 

"The Excelsior Institute, devoted to the treatment 
of diseases peculiar to older men by NON-SURGI- 
CAL ‘methods has a NEW FREE BOOK that tells 
how Glandular Dystunction may be corrected by 
proven NON-SURGICAL treatments. This book 
May prove of utmost Importance in your life. 
Wrlte today. "ere, is no obligation: 

Bie Mitute, Dept. gssi, Excelsior Springs, Me, 


MEN-WOMEN! BIG PROFIT HOME BUSINESS! 
a RETOUCH NEGATIVES 
for PHOTOGRAPHERS 


NO ART ABILITY NEEDED — EASY TO LEARN 


weroce 
You now 


Taurrwent 
INCLUD 


IT, ,NON-ELECTRIC, HIGHLY 


ES cop: 
27th Ave., Miami 42, Flo 


ISe tor new catclog. 
P.0. 6 


Send 
O'BRIEN GUNCRAFT 


Now 


‘Welder at price far less than smaller machines. 


110 or 220 volt line, 
yea, from 20° to 128 amps. 
‘metal around the home, garage, 


oper 
ike an 
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CONTRACTORS NEED MEW! 


Contractors need men trained to operate 

Bulldozers, Draglines, Back Hoes, Scrap- 

ers and Motor Graders and pay high 

wages to skilled operators! YOU can 

make big pay in the construction indus- 

try if you learn these skills NOW: 

Contractors WANT our graduat 
Write TODAY for FREE School Catalog, 

no obligation, to either address 


National School Western National Schoo! 
of Heavy Equipment —_of Heavy Equipment 
Operation Operation 


P.O, Box 8243, Dept. M-2 P.O, Box 527, D 
Charlotte, N.C. Weiser, ‘Ide 


STUDY AT HOME 


We guide you feed by ie furnish all 
lu 


text material, including 14-volume Law 
rary. Training prepared by leading 
law professors and given by members of 
the bar. Degree of LL.B. Low cost, 
easy terms, Send for valuable Free Book, 
“Law Training for Leadership,” today. 
LaSalle Extension University, Dept. S831. 
ACorrespondence Institution Chicago 5, li, 


SALE 
16 X 50 "*SuanLAtsn% 


zou can own a Trindl full 125 amp Industrial 
fou ean weld metals up to % inch thick. 


wired 
Fepair 


farm oF 


No previgus experience or 


yourself” instructions with 


WRITE FOR 
compuete 

DETAILS AND 
Y PAY PLAN 


fete Line of heavy duty welding machines 
Beater inquiries invited.” 


TRINDL PRODUCTS Ltd., Dept. T3-E 
1807 So. Clark St. ‘Chieage 46, 1m. 


12 MONTHS 
IN 
CONTINUOUS 
OPERATION 
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NEW FALSE PLATE 
FROM YOUR 18 Hours 
OLD ONE IN 

astow As FEQ99 | 


AUTHENTIC 
REPLICAS 


Ave 


¥ yOu On 


4 we'l RUH 


CHICAGO DENTAL 
30 N. Dearborn 


POSTPAID 
Folder, 10¢ 


— somuno scienmine oS, Basisat 


6-Month T 
Subseripti 


Read the true Ate 


Only $3.00 for 2 oh aon: whe 


TRAILER TOPICS MAGAZINE iv \ leas 
__ Suite 1597, 28 East Jackson Blvé., Chicage 4, Illinols 


\ANUFACTURING CO. 


ye. 


QUALITY READING. MAGNIFYING OF 
BIFOCAL GLASSES FOR FAR AND NEAR 
ADVANCE SPECTACLE COMPANY. 


537 S. Dearborn St., Dept. EIZEI Chicago 5, illinois S401 W. 2st 


GOVERNMENT 40 ACRE 


OIL LEASE ‘100 


9 
Act of Congress gives citizens equal rights with Oil 
* Co's. to obtain Govt. leases, You do no Griting, yet 
may share in fortunes made from oil on. public fands. 
(Payments if desired) Licensed & Bonded Oil Brok- 
ers. Free Information & Maps of booming areas. Write: 


NORTH AMERICAN OIL SURVEYS 
8272-AN Sunset Blvé., Los Angsies 46, Calif. 


hon — 


“ys 


pat 
booklet. At your dealer or write direct. 


KESTER SOLDER COMPANY 


4254 Wrightwood Avenue Chico 2 sid vGum guben roBs 


Ad Number 


OUR AD HAS BEEN IN TH: 
“ise feaAmLy’ 


eer ce alae 
perience in High Quality tires. 
Woy We Gn bea i pein 
73, YEARS at THIS apoREss 

rune rade wit VERY passeniee Tee 


nctKee roe” ouADE” res 


W0%60l!_ONae™ 


STAN DARD 834 N.Broad ‘st i Piladegia 30,Pa. 


FREE AERO-CRAFT BOAT CATALOG 


Don’t buy any outhoant boat tn 1957 
until you see the new AERO-CRAPT 


) Be 
to send your Name, Address, Oreus 
ation and Age to: 


AERO-CRAFT BOATS Dept.9-£, St. Charles, Mich. 


Aw. 
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High income can be earned oper- 
ating a Brikcrete plant, because 
Brikcrete— world's most _m: 
masonry—gives more value for lees 
cost to building owners without sac- 
rifice of profits. Huge savings by 
local production makes possible low 
prices and high in 

Traly an outstanding 


opportunity 
_ Choice Territories Open 


Broad markets are waiting because 
Brikcrete is popular for every type 
of resides 
trial construction. Ultra modern in design, als 


proportion. Cost less than lumber, Wide color 


reservation of territory. 


Brikerete Associates, Inc., 422 W. 25th, Holland, Mich. 


CANADA: Machinery Ld. 
Highway, Cooksvitle, Ontario 


162 Dundas Hh 


VENTRILO 1M 
I Wow Rovers 


MAKE MONEY AS A LOCKSMITH 


SeADE NLL GR PART TOE Udo songon evar 
Retox HANOIE ‘hana Sum BY US 
itsricrion Send For 
iD. EASY “To LEAN FREE BOOKLET 
carey NJ Ste Bard 
ol team Aowrovedby WA Now! 

LOCKSMITHING 1 

1S PARK AVENUE 


Loosens Rusted Bolts 


nuts ports 


LIQUID. 
WRENCH 


ARAGES, 
FILLING STATIONS EVERYWHERE 


AT HAROWARE STOR 


RADIATOR SPECIALTY CO. 
Charlotte, N.C. 


OW You Can DRILL, SAW, REAM, cuT 
ALL WITH ONE BIT! 


Beaver’s new improved Hi-Speed side 
cating dri bit can be used on any, 

‘rill press, lathe, ete. 
tsa finest American hi: 


MONEY Sack guaranteed. Speci yes 
seated a snd 
etal ob From Your a) \ 


BEAVER DRILL & TOOL CO., 20 Heo Tats, ‘Kansas City, Me. 
New! Magna-Line Power Tools 


The biggest advance in engineering since intro- 
duction of SHorsiTH. Get your free MAGNA- 
Line Catalog; get the full story on this brilliant 


| new line of single-purpose power tools! 


Write Dept. 805-S, MAGNA POWER TOOL CORPORATION 
x 2808, Ft. Wayne, Indiana, OR Menlo Park, California 


Make More Money in 


AUTO MECHANICS 


tion. Send ‘coupon TODAY for FREE BOOK & 
SAMPLE U NAT 


4000 So. Figueroa Los Angeles 37, Calif. 
Send Free Auto-Diesel Opportunity Book Today. 
Name. 

‘Address 

City. 

cheek i interests ONLY | 
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college graduates WARN HUBS ,°", ° . 
ve ahead faster! youn jeep 


= 
You ee Hm tour oun elt. They have hisher. cower 
rasp your chance for't better life. Ind 


advance © 
at growth 


‘Lock-Ormauc ar Lacking Hite t- 
SV days Pally guaranteed. Weie for free 


ens we matically 0 you shift! Ask your local ow, dealer 
SLE te incall Warm 


WARN MEG. CO, Riverton Box606485, Seattle 88, Wa, 


| catng or 3200 Novelties 10e 10¢ 


ely TRI-STATE COLLEGE 


CANADY 557 Cottege Avenve 


NOW -THE QUICK-WAY TO SHARPEN 
ALL CIRCULAR SAWS 


Indiono | 
| ot. 416 


| ELECTRIC WELDER ifeMvan 


The “Litle Marvel” all-matal welder 6: 


del PG-12 shor 
‘ond releo 


it FIX OUTBOARD MOTORS 


us 
<" Toit included trvie'on ¢ POWERMOWERS, AND ALL SMALL 
yee oen bower $2 & 4-CYCLE GASOLINE ENGINES 


Order today, Send check, cath, or money order. We poy postage. 
FREE Bockiot—tHow 10 Sharpen Ciruler Sa erowine A. Pally haattatear eanyctorundere 
QUICK-WAY SAW CO., 134 Tompkins St, Cortland, H.Y. Band, Home Study Course. Write for PREE information, 
— — | LINCOLN TECHNICAL INSTITUTE 
SUITE 5-G, 472 MARKET STREET, NEWARK 5, N. J. 


ue ae Baa, Now is the time to 
change your oil and filter. 


TERMITES PT RID OF 


INT YOUR HOUSE? Gi RUT 


THE MASONIC 
CASUALTY COMPANY 


OFFERS 


00 Ir W ONE APTER- 
Nou CASI GCKLY) mERPENSIVELY WITH 


“TERIA-OUT SEND STAMP FOR HANDBOOK 
ACCIDENT—HEALTH—HOSPITALIZATION . aaron Sta COMPASS RESEARCH 


INSURANCE AT COST a 4700.8 CLAIRTON BLVD., PITTSBURGH 36, Pa. 
< 


© Non Cancettabie '# Includes Death Benefit ERED oO, CAR GASOLINE ENGINE 


© No Medical Examination aid Agents 
© Coverage On or Of the Job 


FIRST 3 MONTHS PROTECTION FOR MEMBERSHIP FEE $2.00 


FOR MASONS ONLY under 56 yrs. of oge 
WRITE AT ONCE 


THE MASONIC CASUALTY COMPAN 
80 BOYLSTON STREET ‘BOSTON 41 
NO AGENT WiLL CALL 


yon 


* HAOWLLTVE "0g bs 


Ad Number 


USE 


“? re V 
STAIN AND SEALER 


For Unpainted Furniture, Floors, 
Doors, Kitchen Cabinets ete 

IN 14 BEAUTIFUL WOOD SHADES 
Do-it-Yourself Product. 


Leaves » semi-gloss 
hand rubber oflect 


“FREE rig a ey | 


ICTS COMPANY, Dept: 5-57 


BALLOONS 
jor 


POWER 
MOWERS 


ncnven fon MCLE 


Not a Reel... Not a Rotary 
rut SAFE 


POWER 
MOWER 


HENDERSON MANUFACTURING CO. 


FISHER 15, ILL. 


yo 
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NEW PROFESSIONAL 


PLASTIC LAMINATING 


HYDRAULIC PRESS 


BUSINE 


WILLSON & GEFVERT HYDRAULIC PRESS CO., INC. 


Dept. 113 1369 Lawrence Road, Havertown, Pa 


with the LOW-COST 
BELSAW PLANER 


‘© Convert Rough and Random Size 
Lumber Into Cabinet Finished Stock 
Now anyone can make perfect cabinet 
finished stock from low-cost rough lum- 
any size upto 124 inches wide 
and é inches thick. Turn out high 
finished material st'2 Traction of the cost you pay lumber yards, 
Big 42 inch Jong bed makes it ean fo plane heavy wide and long 
pieces... BELSAW sell feeds at 14 to 34 feet per minute, 
USE THIS ONE LOW.COST MACHINE for Ploning, 
Jointing, Sawing, Milling, Tongue and Groove. 
You can easily make flooring, siding and many other popular 
Batters with your Belsaw. Your Belaaw quickly, pays for itself 
Wwith savings on raw materials and profits on finished stock . 
Tighty profitable machine for custom work. Compare Belsaw with 
any 12-inch planer on the market... Belsaw gives you more essen- 
tial features—yet costs you $50 to $125 | 
‘Send Today for Free Literature on the 
saw Multi-Duty Planer. 


BELSAW MACHINERY CO 2067 Field Bidg.KansasCity11,Mo. 
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| High School Course 
‘AHEAD of the JONESES 1 at Home em 2 Years 


+t If you did not or cannot finish high school, here is 
your opportunity. Study in spare time at home. Go 
as rapidly as your time and abilities permit. Course 
equivalent to residential school—prepares for college 
exams, Standard texts supplied. Credit for subjects 
already completed, Single subjects if desired. Diploma 
2 awarded. Be a High School graduate. Start studies 
> how. Free Bulletin. Write today. 
AMARICAN SCHOOL, Dept 
cat 58th, Chicago 37, 


CABINET MAKING 


LOW COST HOME TRAINING COURSE 
FOR BEGINNERS & ADVANCED CRAFTSMEN 
‘Make ‘money. Learn skills and secrets of fine 
‘woodworking and tool use, Professionally pre- 

4 shows, 


H546 


OLVERINE 


More deluxe features than ever before, Wind- 

shields and upholatered walle-thru decks and 

Sther extras as standard equipment in many 

models, Designed for beauty ax well ax better 
formance with highest £LP. motors. Send 

for our new Free literature today. 

WAGEMAKER COMPANY = 
Dept. 24-57 Grond Ropids, Michigan Ware iar INTERSTATE TRAINING SERVICE 


Free Booklet DEPT. F-2, PORTLAND 13, OREGON 


TEST YOUR OWN 
TV-RADIO TUBES! 


EVEN THE PICTURE TUBE 


What Every Mason Wants 


6 
$ We haye important Masonic books for 
Lodge, Chapter, Commandery, 
Lowest Priced Car. Drive it for ¥Bc per week. Rider Agents th Rite, and Shrine. 
ted. Ears Your own ‘car. Get th 
pate pletire book with complete sd ge cualog of bots al for Mac 
MIDGET MOTORS CORPORATION, Athens 2, Ohio Sneiah char Neos Saar 


‘HYPNOTISM 


Be Popular Amaze _ Entertain 


short time by text: 
ur Hynetle Sel 
DELAY, Satlafaction oF 


SCHOOL OF APPLIED HYPNOLOGY 
120 Central Pork South NOY. 


on St., Denver 11, Cole. 


NEURITIS * SCIATICA « LUMBAGO + ARTHRITIS 
: ssp Re EE 
deft * BS) Wn sonia outer agen Pate en 


1 
= © Write today. No obligation, 
> ~< EXCELSIOR INSTITUTE, Dept. CB3ti Excelsior S 


Deft SEALS, PRIMES 
FINISHES. Dries in 30 
min. No thinning, noth. 
ing else to use. BAR 
TOP, semi-gloss interior 
finish. 


Free Booklet 


Be GOOD to your WOOD, DEFT. finish it. HEINEMANN SAW CORP. 
DESMONDS, 1826 W. 54, LOS ANGELES 62, CALIF. EANTON, OWI 


joa 


HEINEMANN'S 


HARD-TIP 


Ad Number 


DIVING 
EQUIPMENT 


SPECIALISTS 


Weite for illustrated diving catelog—20¢ 


M & E MARINE SUPPLY co. 


Comden 1, Nida, U.S.A 


204-40 
TELESCOPE 


‘reer now, 


NOW No ONE CAN KEEP 
A SECRET FROM YOU! 


iscus ET. wine Q75 


© Fe Ceres 
3.0u.F Dram—Misse 3 Gn Pe Concrete 


Eorn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


MEN WANTED 


ar at Maw WHOLESALE! ¥ 


SAVINGS NEVER LESS THAN 50% UP TO 70% OFF REGULAR PRICES 
"= SEND FOR YOUR FREE CATALOG! = 


LIABLE 's:° "Sasa 
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—y~. 


use McKINNEY 
Closet Shelf 
and Rod Supports 


| These stee! brackets support both closet 
shelf and rod. Eliminate hanging strip. 
Only $1.15 each. 


A real time saver. 


11715 Liverpoot str 
J Send literature on Closet Shel! and Rod Supports 


Tone. 


State 


‘onrenient monthly terme, Ws 
Blackstone School of Law, 225 N. Michigan Ave. 
Fesnded 1690 _ Dept. 125 Chicago 1, 


for HIGH HEARSC COMP 
AIR GUNS & CO: GAS GUNS—Top Quolity at LOWEST PRICES! 


BENJAMIN SUPER 


$14.95 


B rotates 


dower Price Adjoitable Power with Amaring 
Fiasy Gewatoed— Sate ~AczarateEzombmiesl Easy to Use anywhere — 
12 Models for Target and Small Game BB o¢ 177 of 22. 


Roker ‘Sandard. Sie CO: Cartrid 
Sverywherd) 2 Senge MLO Jee Power — MB for Small 
foe Farge Up to 50 Shets from each Cartridge. he Pumpin — Sale 
“Sfenaits —Resnbaics — on exe 1? Modcls BU or 177 of 
Catalog ANT a oe 
| E Seat Bounain ain FE £0. 
| eats Bens! sree Gon | ‘952 MARON ST, ST.LOUIS 4, MO, USA. 
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INCREASED PRODUCTION brings NEW LOW PRICES 


“SEA-HORSE” 


DIVING LUNGS 


3169 VALUE 


SINGLE TANK 
Outfit Complete 
si10 


=: 69” 


Approx. Time I-Hour 


DIVING INDUSTRIES jionus Wacnite co 


813 LIBERTY AVE. DE 


COVER TORN PLASTIC 
chair seats with tough, 
retchy “ScoTcn™ 
Colored Plastic Tape. 
{ Use tape in a design 

to make a decoration 
of the repair. Tape is 
4 waterproof, washable, 
sticks like skin, Handy for hundreds of home 
repairs, Choose red, yellow, green, white, blue, 
brown, black or new clear. 'Y4” width 25¢, 114" 
width 50¢—at stores everywhere, ©1957, M 
nesota Mining & Mfg. Co., St. Paul 6, Minn, 


G & J Bonded Tre Service 
rine sates ALL Mejor Bron 


Beieet 10e on arses 


SPECIAL! fe'tss of mire used tree 


Se’ MoNiN BONDED SERVICE” 


TIRE SALES 


G AJ TIRE SALES 8,5 


PITTSBURGH 22, PA. 


Number 


“The big federal and state super, high 
Brosrest. “Frain ‘to. operate  bulldoser 
Scrapers; ete You can make bie pay in the construction in: 
Guntey it Jou learn these ‘kills. "Now contractors WAN OU 
srasates, 

Write or call today for full information 
THE MIDDLE-WEST SCHOOL OF HEAVY EQUIPMENT OPERATION 

SAXTON, KENTUCKY 

PHONE. JELLIES. KYss NARNISON 4-653 


| 2 MASNET 


PERMANENT ALNICO 
HOLLYWOOD HOUSE OF MAGNETS 
6912 WOLLYWOOD BLVD., HOLLYWOOD 28, CALIF. 


TREMENDOUS Profits 


with Hagen’s Exclusive 


TEAR GAR 
00s montero Se ag 


Yio 


S 


$390 


Ae 


HAGEN ‘SUPPLY “CORP.. Deat. P-57, St.Paul 4, Mi 
75 POWER jase $3.98 


18 Elastic Products, I!- 
lustrated “with in- 
| structions on 


Yo 


ica reco KUHLS 5: 


okiyn 20.N.¥ 
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SS 


MACHINE 
Te shoots a brilliant, 800-ft. spot- n GUNS! 
light—a widespread floodlight! ten eacig thing Ga ot 10 ya — ey el 
I's sturdy, it’s economical, it’s so atop’ 3 iy Ss oe hae brs Te tare et 
‘ery tacits! Don' be withodione sis fb eno oot he sen scones sot 


Uses 6 V. battery. See your dealer. opto ey LS 


DELTA ELECTRIC CO. 
Marion, Indione Us, TWORPsOn SUB AACHINE Gon, WC) fol TE a 
Ui att San ch lspci 
‘aly mopar codes Ynys” S30 ach 
Delta US, BROWNING, $9 Cal, fen, water cel, in 
*, 2 te Se ck Tae 

POWERALEZE | | iiss rc scowevsen wacnne resto. | guy carnioc 

SEEM decay Se'crea Png Ton 
ATE ELECTRIC LANTERN. | | Somsnien” Eoin cousiensins0 ch 


<< 4048604 LIGHT MACHINE GUN, 2 Cito 
Worry 


FA (i SE TEETH 2) crore enone cn me coe 


Slipping or Irritating? | | sires cerense con, woe tv won sions 4 


Don't be embarrassed by loose false teetn | | Sls pmo en ee 8 ts oe 


slipping, dropping or wobbling when you eat, 
talk or jaugh. Just sprinkle a little FASTEETH 
on your plates. This pleasant powder gives @ ——— — 
remarkable sense of added comfort and secu- 

nity by Holding plates more firmly. No gummy, So ASL La Ta SY 
gooey, ary taste or feeling. It’s alkaline (non- 4 
acid), Get FASTEETH at any drug counter. 7 


FREE— Amazing Book on ; ys 


RHEUMATISM, ARTHRITIS 


It you suffer aches, pains and discomforts of Rheu- 
matism, as manifested in ARTHRITIS, NEURITIS, 
SCIATICA or LUMBAGO, 

Hook, It reveals im; 


~Aw 


DOWEL CENTERS 


SaRREre, ey 
See. your ‘bu 
dealer, lumbe 


‘ore — today! Proms ro Civters, Bto2 1, Formed hulls 


‘semi ood Ciatom Finished. Save 50%. ..Now NEW 
See Roy Molded FRERGLAS BOAT KITS, ry peanionel val NO 
upkeep. SAVE 2/Jessembly time. 12 ¥9 16 


Froos: 
CAMERAS! 


'BUY TOOLS PHOTO EQUIPMENT, Sp0RT»NG GOODS, 
JEWELRY AND THOUSANDS OTHER NATIONALLY 
[ADVERTISED PRODUCTS aT BiG DISCOUNTS SAVE On 


BOAT PLANS 
& PATTERNS 
Frame-Pac Kits 


Aw 


9 
HERTEL STATION, DEPT. 8 BUFFALO 16, NEW YORK —_¥ 


ry = = 7" MOST FORMIDABLE ARTILLERY PIECE 
TATOMIG ANNIE BY Quahaancacade Mt WORDT MOST FORMIOARLE ARTICLER 
[A1” 10 9” scale model of the world's 
formidable rilery plete, the “8S 
fon, 280mm. Atomic, Arnie, ond. bet 
f'prime movers. Conon is completely 
find accrately dete intoding, massive 
furable, and detaches frm 2 huge, 5189 ATOMIC CANNON +-10.$ 5.00 
frctr-trucks which ectully ‘SEND FOR BRAND NEW CATALOGUE TODAY! 35¢ 
move ond maneuver with the gun. ComET METAL PRODUCTS CO..INC. RICHMOND HILL 18. NEW YORK 
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‘Sports are FUN! 


WHAM O HUNTING SLINGSHOT. t 
site fe 
Foe we 
pee 

hae or ee pe ht 

Twista Gist od Soe 
2 
S 

inten 8 oe 335) 

3 
Fd 


Ee Shue es ange get 
‘eeury Can soso OT $28 
Uarnewrs6 ie $1 =. ata 
cove $i te Yowgen 
tags 1024 $685, 


Ee) 


|O MFG CO. 


x _75-E, San Gabriel, Colif. 


~ya-. 


AMAZING New +B 


Loctite Pat 
‘OPPORTUNITY BsEARN BIG 


ESS NEEDED SUPPLIES COST PENNIES 
opportunity to earn up fo $10 per hour in 
ir own home in spare time only. Learn to print signs, 
ners. posters—anything in amazing RADIAN Ww 


ten 


ING COONS you cun See for miles. Earn up 5 

profit filling orders. fo. meet huge demands in every area. 

me era sedge moh end, Noa cae. | 
MGM Free SAMPLES & HOME DETAILS 
Send name and adress and we'll rush samples 

revealing éetais to you. Don't delay! $ 


SCREEN-PRINT CO. Dept. 15 
15127 S. Broadway, Los Angeles 61, Calif, 


PRISMS 


moos. 200 SIMPLEX 


LAWNMOWER SHARPENER 


‘Many Exclusive Features 


* Ghndng baad fede et hrntaly amd 


Most efficient auto- 
matic flush control. ¢2~7 
tunit yet devised! No 
more’ wasted. water 


Buried gold—silver—metal objects 


HIDDEN TREASURE! 

is easy to find with GOLDAK'S “FIND. 
if" 3 pewertul ‘302 1. locator, only 
$64:50 Comple ‘carphones, bat 
feries and inst Wwrlte for FREE 
Mterature fui line metal, mineral. 10 
ators, eiger, scintillation counters 


GOLDAK CO., 1544-5 Glenoaks Blvd, 
al Cali, 


STUDY TO BE A DOCTOR 
of pay chology or Metaphysics 


Char "tor PIER 
THE NEOTARIAN FELLOWSH 
Desi 5, Plekwiek Building ty 8, 


“How To Start 


/F REE Reaaen 


MAIL | ORDER BUSINESS 


non, AC WD, 
THC super C, Mant, Case CAC. J D.40, 
Giver 38, and other 2 and plow ition! 

iy guaranied'See Your delet 
(gsc, ving tractor model, to 


UNIVERSAL PULLEYS COM 


Locksmithing “textwe 


MAKING 


= 
iS 
a 


UPTURE 
PHEW LASTING RELIEF] 


? 
it “holds your ‘rapture 
“sill being you Ineting 
st Plain wrapper, send tame 
FRED G. MILLER, Manufacturer, 
Eidgerstown, 


R D? 


puree 
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BE YOUR OWN BOSS 


Earn $7,500.00 to 4. 
free! 
$15,000.00 eee “ 


CHROME FIBERGLAS CLOTH 
and LIQUID GLASS 


fo: BOAT COVERING and MAKING 


_—2__2_—2__=_2_z_= = 
BUY DIRECT AT WHOLESALE PRICES! 
GUARANTEED LOWEST PRICES. 
WORLD'S LARGEST SUPPLIERS. 
WRITE TODAY FOR HUGE 
NEW CATALOG NO. EAFK 


yn 


At 


End Extension Cord Pr 


“HANDY REEL” 


ELEC. EXTENSION CORDS 


—Aw 


LAKESHORE PROD. wotaun. 


reat CED. AOL FPO. wr enue US. 
‘00 wah oder) Rh yur rker now 


arn 
SALE + STUDIO 903-A* BRADLEY BEACH, N. J. 


Circulars, 


EQUAL TO FACTORY BUILT BOATS 
Luger Kits Save you 


YOU BUILD 'EM—WE SELL ’EM 
EARN UP TO $50.00 A DAY AT HOME 


WELD IT YOURSELF IN A JIFFY! 


Weld, Cut, Braxe, Solder; Iron. Steel, Brass, Bronze, Aluminum 


3 ¢ Dyna al type transformer arc: w 
Sesigned to operate from any properly wired 110 volt AC line. 


g Ordec your Dynamic, Industriel type. trensformer Are Pale 
; ss (ee Werkshop Yor "Industrial use Neday. Order from this ed, | Only $38.50 
oO Ze al —— Ya Sreaey 

DYNAMIC WELDER COMPANY, 1808 5. Federal Street, Dept. D3-E, Chicago 16, Iino 
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ath 
me 
2a cet 
eos Bee ae ar Vout 


AB 


ro UPHOLSTERY | 
om 


Hight hammer to vse, 


}, vours OR JUST 108 send saat te ting i 


: ll 
& UNBREAKABLE TOOLS 
como \A KAS A 
CRAFTSMEN - ai 

Fon" a0 Weaas YL SN 


ESTWING MFG. CO., DEPT. PS.” 


sm |$6,000-510,000 YEARLY 
{ OPERATING 
AUTO RADIATOR SERVICE SHOP 


| WHY 
3 out of 4 
ZR PELLET GUN SHOOTERS 


ASK FOR Gosman | 
Super Pells®  % 


«+. the better ammunition for all pellet guns ... top 
accuracy and safety. Factory sealed in exclusive self- 1 
dispenser metal box. FREE... new colorful 32-page 1 
Gun Boo! > 


kK. 
WRITE Crosman Arms Co., Inc. 
Dept. PS-5, Fairport, New’ York. 


W. A. BICKEL & CO. 


WANTED-USED 
ACCORDIONS 


SPOT CASHT-Any style take or sxe, Need at 
‘nce for schools, howplal 


CHE > 
Sept oa. 708) Mcoge 
ry 


MAKE SURPRISING. 


., 803 Se 


‘SEND FOR FREE CATALOG. 
co. 


Lyndhurst 5, New Jersey 
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2 WAY PORTABLE RADIO SET! 
spree Ears meats : a The price 
: of this 
book is 


1000” 


‘Acclaimed by the West 


AUTOBIOGRAPHY of a YOGI 


By Paramhansa Yogananda 


hese pages reveal, with incomparable 
siren 2 fascinating ite, a 


Western reader In the prarical appli 
ample In his own life 
and prt 


a PR pes tie 
Fatt: SOUTH of the BORDER 


weer to bring about a spiritual 


RUPTUR 


BE FREE FROM TRUSS SLAVERY 
Now there is a new movlern Non-Surgical treat 
ment designed. to ly correct. rupture. 
‘These Non-Surgical 
that a Lifetime Certifiea 
Write today for our 
8 facts that may save you painful and expen- 
surgery, and tells how non-surgically you may : packed fal 
work, live, play and love and enjoy life in rain stamp, east 


E We" or em expenves 
JAMESTOWN STAMPS, NSPS." JAMESTOWN, RLY. 


WOODWORKERS 
CONSTANTINE'S CRAFT 
SUPPLY CATALOG... 


"SEND FOR FREE 1957 WHOLESALE CATALOG TODAY™, 
SILVO HARDWARE COMPANY 


ALDRAINS clos, cisterns, wosh tubs 
Atrnicares - ciecutates - sprays 


9 ALBERT CONSTANTINE AND SON, INC. 
¥_2051-K EASTCHESTER ROAD, NEW YORK 61, N. Y. 


GOLDEN STATE ARMS COR! 


x. Kell 


, Classified Adv. Mgr. 


1 AUTOMOBILES & 


‘MIDGET CARS 


expensive Radiator 
‘Arnold Pulido, Corde 


SEW 6 Avtomonler-op ot 
relailpries, Neder, 800-P3 lk vente, 
rw vari 34, 
ELECTRIC driven. children's car 
junked automobie: "Detain og. Weldo- 
fatics 211 Douglas, Eamond {7.98.1 


VOLIESWAGEN Owner's Handbook, 144 | 


SOARS Canes” BS A 
i a ea 
Beh sal mae eee 
gi ate ea ee 
attad! sent ei 


Ean Anuclee ee 


“Facto 
Brand new i061 Recast ate 
000 ‘Street, 


WHOLESALE ‘Ap, a 
‘Cadiline, $10,000 yearly. Strate: 
ways fasi-fin, Chavistte't Non Curclien 
2 ‘AUTO SUPPLIES & 
EQUIPMENT 


SAVE money on Jeep and army truck 
parts, Large Inventory.” Catalogs for Jeep 
wners. American ‘Auto Parts 

Sado Locurl asas Clty, Mnsourt 


AUTO A ‘and Parts Catalog, 1987 
sain a yet 2 pages te 
$07.15 800 ‘tems. 


See Beat 
eprint = inatruetions = 1-00. 
monn Metal Prod. Co. Orawn, Michi? 
‘YOU Can Paint Your ORS. 
Details, free. Adams Puts, 
aso Bea 


‘STOP wasting Detais. Small- 
wood, West Broadway, Geaia, Florida: 


21D PoPuLAR science 


USE THIS HANDY INDEX 
TO FIND WHAT YOU WANT 


sbederse Fs 33, 


* 
+4 
16 
nl 
Formas: Piss: 38 
amon &, Entercainment ays 
Geinte Gout eresnare dena: 222.999 


te man 
Hiypmotiaa 


Language Outsts Been 


ids Jewelry, Wat 
Old Stamps Wanted." 
Eatents ¥or"Sale. 271 
Fersona 


2s S23 B.Beteerase § fF 


FLARE Auto-aleuy. ‘Three for $1.00 
while supply’ Insts, ‘Moneyback guarantee, 
Bridgeport 


iol “Beventh ‘St, 5.2. 
aainn, 


AMAZING New “Compr: 
‘Ring-Valve treatment. Whi 


Sabie papas te TW 
yrds, $50,0 ree erate, No 
‘box 603, Evanston, 


a 1057 
ie Ba. 


Eee, be she Ceti Surplus, excellent, 
sor burps salen” sacksonvie, Texan 
AMAZING, Turbo-Chareer 


faring, faster pickup, ‘kmoother opera 
oterine at beat Por ape batrel carburetor 
aS er Garperation, "Hox ‘ait? 
le you drive $6. 
isct of is wana 
‘Literature, 
#1, Penna. 


BUILD your own supercharger—Complete 
ans and’ insttuetlons $1.00; Alanne Brod: 
iets, Box 135-4, Watertown, Connectical 


“NO-Kro™ Stops battery and euble cor- 
fosion. Lasts, 3. Liberal” Supply 81.0 
Stiaranteed: 20" brome, 

frien. Nowkkra Ge 


AUTO TRAILERS 


BEAUTIFUL taller awnings, corporis, 
gaiegrieescatvas Centers “nampa 18, 


BUILD Ripanding eight foot Gal 
Accommodates five. Eitersture 1be. Pramay 
Company. Wilmington, ‘Massachusetts 


MOTORCYCLES, ‘BICYCLES 
‘AND SUPPLIES 


EEQUITIOND woe meas Motoreycles and = 
Sock Indian parts mae 


BSE sree, igian “ibtoreste Sale 


MGTORCYCLE & Sleyge RAG 
Pas CE So PE aE 
Arthur “Bub ‘Tramontin, 28s ‘Lexingioe 
‘Avenue, Clifton, Rew setséy. 


CUSHMAN motorscogter £30, 


Sena 
Yor “new. Directory-Catalogue 
17, listing these and hundreds of 
other barguine, Romesgulders mde cat 


BANKRUPT Motorcycles $25 up. Bleycles 
312-80 up. Gasoline-Motors $4.00 ip. Cata= 
be ian 5c. Bunico, 140-B, Covington, 


"AIR compressor; 254 efmm, 9 Ibs pres 
gute, Pulley drive off apy ' HP motor 
P2ESs, lest mtr, “Ss2'50 wien gun and 
Rose, iets motor. Gatalog 
Bou 149%. Houston 8. Texas" 


CARBIDE Twped Blage Sharvener Ginss 


gutter driis ‘Cisealar. Malone's, 
SHieck. $3. Reawaukee 16. Wiacoustn 


$150; 1055 — Motorscooter | 9a TRIGON 
$700 indian Sototcvcls. 30.0: Mideet EOCENE 
ie. ‘5c first class | TRIANGLE problems? Solve with new. 


“BOOKS—Thie war fying storia alr~ 
graft recognition, history Might, modeling 
Gat au fTiaton, ‘Literature, 180 


"AVIATION Stgplus “Buteain" Caistor 
Thine Hox B83, 


‘Thomasvule, Pent. 


| PROPELLERS. plans, supplies or air- 
boats” and snowplanes, "Latest designs, 


RR ae ae 


co 
HOMEBUILT | Helic Te 00%. 
OAMARU US, ANIA RS 


Seer sateen, de 


7 ELECTRICAL, SUPPLIES 
‘& EQUIPMENT 


ELECTROPLATING eauipment, anodes 
‘ana solutions for all types of pl 
Miuetigns, “Assemble your own’ 
deyes Pree 1Cataloe 
YOM aot’ wirst Bt 
Calttornia. 


toe 
atee 
f 


Rainy 


eet, Los’ Angeles 


iy Only 
4 county ‘ine 
aon dn vale. ‘Benneylvania.. 

A gELECTRIC Pench; Engrayes ail Metals, 
See amare Mie Well C docinettd. 


ang Rotor senpies. 


“LAMP parts Wholesale Thousands” of 


pettargen amo, ex B80, Clayton 


pIVENS Eighis on ‘Automatically at 
Dusk, of at pn 
Blectronle Gontroliea ‘0. 


instruction 
‘Kansas City 


4635: 
Fronts, 4000 N.Saginawe, Fuint 9." Mich, 
WELDING, SOLDERING 


ara a oe 
recht sta eas 
Rees Nia ae 
Hox Bodrs, "Prov, Ohio. 

ent ieee zm, 
ae 
tate et tae se 
Seria use btnniae 
ieee 

Sera hing ORs 
are Chae 
Pte ee 
Hea 


rita. 
. Bay 
Morris. 1070 
‘ont 


}07a90, Welds, G=_ $ie 30 
Rew 
‘Welders, four sizes, lowest prices, 
jeders, peep 


Inner 
A 

rete Literature: ‘canta, 
Kansas 


MACHINERY, TOOL 
_SUPFLIES, ETC, 


DIESEL Injector Parts Wanted GMTI- 
110 Series, ‘Mayer, 7120 Carnegie, Cleves 
innd's- Ohi: 


REWIND Motors yourself, Com 
| mene sh00" Lewis Mite, Howe 


Ti_BOATS, OUTBOARD MOTORS 


NEW, used, rebullt marine motors, Ma- 
sibe conversions. Mitings.” Pree, Cat 
Stokes ca “Supply. ‘Dept. "23, "Cox 


te 
it 


EPROTEX for lasting. tion. An 
pont csuriace ‘coating that ‘excends aN 


ight, salt water 
rasion resistance, 


Pc E calsior mation suppia, 
sihes Liha Supplr. Farmington: Michigan 
FIBERGLAS boat coating. Plexiglas 
boat windshuields~clear, blue” green. tints 
Wholesaie-retai inelructive [uformation 
cuialogetiee! Gem-O'-tite. 8520" Cane 
shea, North Hollywood, Califor 
WATER Skis $21.05, Kite 611.80 up. 
Finest. qualia Eotesprise. Products 
Gilehrist Wikoughby, Onto. 
12 BODY-BUILDING COURSES, 
BU SEES & ATHLETIC 
EQUIPMENT 


BUILD oowerlul arma, chest, shoulders! 
gq lesereises, si. Ponsad, Box 601-0, 1100 
‘Market, Wiimiigton 99. 

REDUCE of ain weight. $1.00, 

ncanveed,Proderiek Biante 

tanhowe. New Jerse) 

‘BEFEND yoursel/—teatn acy fame 
tyated book’ $1.00, Birup, 62 Jones, Jersey 


00, Results 
Tox "380, 


ity 6, New Jersey. 


SSTRENGTH. Healthy Muncie, 


in Fe 
ratiable 
Ant Bt, 


‘Beats and Canoes: Quality 
Sai guia, Beadizu: Re Ralptenanee, 
Eee, Grumpa Boas, Yue. 3887 South, 


cot, 


BOAT Covers and Tops. Pree cata! 
Barker Mig" Company. 2) Main “btreet, 
Houeoye snlis, New Vor. 


+ i Csiaeg 
iverythine or Four ernamon | 
We Manutacture-uarantee. 
Hid [e"postage” Coan lenny, Dahne®, 
The. Factory, Keyport 6, New dereey.——— 
push Maxine Busines, Maniolds, Clutches, 
ata, Bouas eld ewes, iB: 
Gist reer nee Ys 
BOAT Plans-—Full 6 
tts Mogern:inboards sad Ogiboarde fot 
Soc of soecity requirements, Osen Marine, 
Box S68. Goxptos. California. c 
FIBERGLASS Bost Coverings, 
pies, bree aterature sain 
Sixt Debere, Wise. 
MARINE conversions for Ferd and Jeep 
qnuines, Catalog Soe" Lehman Marulee 
faving Co. 028 Bread St, Newark 2. 0-3. 
SWAMPED! Save Yourself And Your 
postAinstail' styrotcat biterature Soe. 
Gai, Box Set, Union, New Jersey. 


igh-At-ASTime” 


i 
(gPOWERFUL Aims. Free Details, thle, 
Roe Court States land 10. New Yk, 
BARBELLS: Send 2c for booklet. 
eaita, Strength, Puysiaue, Rendiig Bat 
bell Co., Reading, Pennsylvania, 

FEET” Leg muscles hurt? We chi Help 
you! Famous Perrins method Febuilds ant 
Fenews tired muscles. Activates. and. n0t~ 
bializes, circulation." zatensifies “nervous 
{recs o electricity, No internal medica 
tien. io massaye. No special ot expensive 

it 'No continuleg treatment. Ine 
Efeaue your eilicency and complete health, 
Rtesuits ‘are Tasting.” Write for free infor 
mation, 'No ‘obligation Ornin Company, 
1Oi7 Lith Street, Des “Moines, Towa. 

PUSHED around? Why, take. nonacnne 
fzom Bullies, Give them’ the. surprise of 
their lives. ieayy" when you know Police 
Sis Guan Gotolete fly littetateg ou 

me as taught pollee a 


oripnid. Sattstaction uaranteed. 
blishtigg Company. Amityville 99, 


a GARBELLS. ‘Dunbieis, sersae agp: 
Bey Comes, Free ‘booklet. Good’ 


" FIED ao GLASSES, 


SCOPES. 


‘New ‘York’ 


| WAR Surplus ba 
denues instrumental 


jaime?” Millions of 


ans Boats and “Hg to 


jew with Fibergiass.." Send i0e. Castolite, | 


Marute. Division, “Dept 
tock, ices 
RGAINS Galore Boat Kits, Custom 
usrdusie, Steerer $0 93, Plex shield $1295, 
Shi 21485, Sate: dollrs, Feder. Box 68; 
‘Mendota, Stinnese 
MPIBERGLASS Boat Coveines Ton Me 
‘Direct Prices And Literature 


EnM-i62, Wood 


er 
ee 
ie 

Be Papeete Bee ae 


tor Telescope Seng lor details “Criterion 
Company, Dept. DS-37, “Hartlord, Con= 
Sectieut 


AMAZING prices, précisign binoculary: 
Polder “Binoctlar Selecting. catalog free. 


Pree. Lukas, 11W2e6 Karban, Villa Park. | Dealers write Prentice importers. ‘Mercury 
| BSgE! West Los" Anaeles'S, Catticsnin 
EE, solange. | 
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BUILD your own Reflector Telescopes. 
ggmpiee HA atltor. Brepleees. “Taped. 


Tiated iersiare Ghierion hanelactar= 
‘Dept. KP-Ji, Hartford, Connecticut 


“THE Six Inch Telescope” 38 pages, 20 
martrations "New "Nook shows, dtmplined 
Tig Telescope with equatorat Mount 61°00 

i Coast industries, BI Campo, 


Fone 


Servatory Free iniormation. 
Skyucope. 455 Fuh Avenue, New York 11 
OREE Catalan, Ast ke ‘Selentitic 
Beach: ci ra : eat shes 


‘ASTRONOMIK ‘Btar-Atiases. 
tree st enter Typ ea-io and Street, 
Ehanurst. 1 o 


BINOCULARS. elesopen, a 
‘Terrifle. values." $308" up.” Request tree 
money sav ue te Seuenion, DED 


cnt tr 


ROSCOPE C: =, 
gclentine Sapa. Ne Weat Sard Stet, 
New York 


| , HIP holsters. 


MINNESOTA waterfront 0 
| genes Norstatee, Wor"eie'>, ‘Houston i. 


Fish 
icledsl  Prositable’ too! 
fat 


N Meorsan 10° 
WG soth Avense, ‘Tone Inna City 1 New 


euellent, for 
ear Tout 00, Surplus Bales. Jack 


ARMY Poncho $309 food, two make 
pepe teote Surpasses, Jackson 


CAMPING. Hunting. Diying! Pree equip- 


PUP Tents. Army. 
‘Surplus “Sales, “Jac 


180 PROPUSELY illustrated panes. 


Haque pistols. swords. daggers, armor, 
oe “obert “abel, ‘Dexington ‘ave. 
‘ow York 21 


FIRE Fishing seent secrets. Jackson's, 

317 Lake Avetive, Tihace, New 
PAER=Glnot ast” Wiolente. Sporting 

Qoods Catniog Lowest wholesale ‘prices 

Soriplate! ie 

Shia Fe" bystributing Cove 12 ain Bt 


Dept PS_Kausns City, 
17,000,090 GUN Paste Stocked—acaerm. 
eidescription 


omchec. af 


‘York: 


a Calitornia. 
REE 152 Page Fishing Catalon—to- 


det ae one ouraeu this Net 
erate Company, Dept. AB, Toledo 1 
pBOOMERANGS. ke your own 


Mai 
Boomerang, IT Etact pattern’ 39. em 
RodemontK-t, Temple, Pecan 


| 1,000,000 GUNS, Accessories, 
ers, Alausers,” Kentuckies, 38's 
Ghesters~Catalog .30—Aeramonte's, 
ers 24, Now York. 


1 ooy maaee Ep 


aah 
et Uae eh 
ian ome 


20 


TREES, SHRUBS, 
‘ROOTS, HERBS 


im 
falar Towa. 


RAISE Your shrubs, trees from seed, 
lantune guide, price ist. Woodiot 
Norway 46, Michigan: 


FREE Herbalist Almanac. 
Company, Box 248, South Holland, Hlinols, 


21 POULTRY & SUPPLIES 


RAISE pheasants on $100 week plan, 
lide capital an chtvmaie you in 
Sener 


dependent. "Pree. deta. Great 
32_ PROFITABLE OCCUPATIONS 


iumnet Hert 


Pers 
HAMSTERS—Idea! pets. ¥, iden 
pairs 82.93, breeders 95, ‘Pree Booktet 


SerPre' Samay. 238 oye Mskewes 
his 14, Michigas 


HAMSTERS—Goléen: young, r 
pully dev 00 Pair’ Adirondack 


Hamstery, Prospect 1k, "New York. 
RAISE rabbits on ian 
$500 we 
bitty. Mouat Pleasant, Michigan." 
RAISE Rabbits Successiuliy 


plenty mattete Prov details, White's 
Know 
tog ‘Facts, se usa 
if Pacis, 4b Da stra ook, de 


seribing 23 
Breedite, “Marvsting ete Pits, Balietis 
35 Cente american Rabbit Association 


‘AnGA Building, Pitasburgh, Penny! 


AQUATIC Life-Oldest aquarium mi 
gine $2.00, Yearly. 1 issues. Copy. 
Baltimore 6, ‘Maryland 

PETS, All Kinds. Catalog $1.00, Refand- 
able. Carroll Blakey, Florla, Alabumia. 

RAISE rabbite For meat, fur, laboratory 
and’ other commercial. purposes. Details 
Be, Wilson's Rabbis Pate. Orecr, oath 

MAKE Big Money. Paling 
ghillias. Cavies, Mini, 
{ree re iniormation. Keen 


i, Free Details. 


_,NUTRIA. Ver 
Stark, Bow 1 


Profitabl 
t Richmond, California. 


5,000 BARGAINS, Greats, binoculars, 
arctan cataioe’sdet"Simiin” Museum: 
HGnnemede. 


$500, H easy Yalsing fshworma 
Bulietta Tells How 20, Oregon Earthworm 
Industries, Brightwood, Oregon. 


‘Sytem, Columbus 6, Keansas, 

phate FOM re erowing, Ginaeng, 
ought. Particulars (oer AswoCia 

Sree Boerne, thestake” eoeted 


fotentment™ Pree Catalog. Norn aici 
Broadway, New York. ss 
WELDING (Pay 668, Learn saat at 
best equipped” chon in’ “coun 

‘hak 


Brodit ‘senool with fow cost train 
Rpproved. “Write Hobart’ Trade 
Hom They, onto: 


MAKE Money Writing Short Para: 
graphel No tedious Hay, tell you what 
oie gare ang new del and ape 
lie of editors buying. from 


ty sma raulekfe Writs 
to"dail tient away Send. ior tees 
pen oa nots. 


Cte, 1a68 Clare, 


|, HIGH Paying Jobs: Foreign, USA. “All 
trades, “rravel pald. tatormation. Applica 
tio ite Dept. 21K, ‘National, 


‘iorms. 
Bi 


ens ie 
“EREE Beat ot Og; Socotra Bae 
Pe 


LEARN  Locksmiihing from licensed ex- 

pers at Th Four sbare tne. iigh 

Rar ae Sod ara, Locka 
Fattuute, Rutherford 33, 

PROFIT Coumeticn $25 

fe. details. Studie 

date, Cailt. ‘Dept. 1075, 

BOX Wholesale! Diacounte to 807! ap 

‘aren, "Watches. S Giothiigs "ets. 


 Mushsooms, Dept. 101, 2894 Admiral 
Wav. Beatie, Washinton, 


GUSAMPLE: 256 copy of “The _Arehens™ 
MEAMELE: 2G OR Se witnal Bee 
Phifadeiphia. 7, Penniyivan 


MOLDS for Fisherman's Sinkers Jigs. 


gaulde. Casting and Spinning Lures, Free 
GatatGeue "Sweet's olds, da 3, 

REE) Write for “Kici'y, Wlesale 
Beit orides when you a Wholesale st 
Hun’ og credit ua "Reo dowa? 
iets, BW itston. ‘Cihicaso 6, 


a fa a, oe 
$6.00. Jap shells 65.55, “catalon Se. 
Shop, West ‘Branch 10,” Michigan, 


eadnets, Army, new. to 
Surplus Sales, Jacksonville, 


Xoe‘pstibatiia big, Bas! Astounding 
Hoeers Winter, Perry 2. Flora, 


TT 
for at 
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18 FARMS, OTHER 
REAL ESTATE, 


SEEDRIDA Lansiront, Homestee Faar 
Tree Wee Sor titi, Bars Porn 


| GANADI Lats for ties 
dollars an acre ink Et 


‘New York 1 

FLORIDANice homesites, $545 at $10 

. Polder Pree. Wintree Verner. 
Fiorida. 


uREE git Zolimlted, Vaca 
Sculpmenti Haylings-PS. Carlsbad, Cali 


BUY Wholesale thousands nationally 
aqgerticed broducts at Big dineaut. ree, 


BIG Money raising 
grlekets, ‘Pree’ information. Cu 
io. Pinins, ‘Georein. 


BAKE New Gresseless 
Ray, 3608, South 18th, 
ma 


‘Minneapolis 1. 


REPAIR Porcelain on Appliances, Much 
Needed Service! Profitable! Pree informa 
fon. Porcelaia Bbamel, 465 Potomac, Bul- 
as) New York. 

[THEY hand him $100! Free Plan “Gecret 
Journal Hidden home! 
Publico-Re. 


23 BOOKS & MAGAZINES 
GOOD Used Books, s0e-81, Rive Lite. 
Rditions, Dept. PS, Hempsiead. New York. 


DICTIONARIES Paper Covered 45¢ up. 
Write Box 451, Radio Bia, P.0., New York 
1 N.Y. 
International, 


W400 pear, FS 
“Baueer i, Les 
‘Rilgeies 38, California. 


BRITISH Book Bargains. Any sul 
Guisiog ree, (ranshoors. Box 2 
Brooklyn 26 

Stiais. ty ses 96 
‘gend oy t6; Tah und Cherry Ss Phi 
SeiphiaT. Pennsylvania. 


SAUCERS” Quarterly, 


ATHEIST Books. Ci 
‘Seeker Co., 38 Park fe 


HN Friend, Bookfinder. 
goes Sed want Pree Search Scrufe: dos 
iis.” Caraid. 
1B Any. tase Peradien!Sevvise, Box 
‘ps, "Wilmington, Delaware 
«DOOKHONTERS! Bearce, Kare. 
lancons, Books 


‘Auntie. Book Servier to 
‘Charlestown 29, Massachuset 


OUD, Soe prefeon! 
ioe eerie Sate 


‘VENTRILO Pi 


Seer ag me ex sore | 
or tProdisl)” Wie8-3W Market, 
Head emia ree 2h 


Collection: 
‘Aiea, Asia, Sea 


me Fathaat oti baa, Se 


TOELAND 10. dierent Grautifal stamps 
Hood elg fauna, Hb Fars ola. Colouy 
Siainp ‘Go Beato Salford, an 


230 Uehtbs Sermanions Pata 


[SMOKEBOMBS 250. 1 for, $].00, (Ter 
fie ‘Geeta. iphia 44. 


wi 

INDIA Rope Trick se eg ith Soe Male 

Sieic. it Mississippi 

(NCIENT Molten Metal Drinking Act 

Explained, Metal $1.00" Alchemist. 

Box ified, Fe Wert exan 

BES asian! Lares professions cata: 
Tetéae tricks se" 

alfa Dearborn. Chicago 2,"ilineis” 

26 COINS & CURRENCY 


‘ofA Bot 
pie can 
cage 


‘Beng Toe for ses 
oo 8, Max Meni 374M 
orth, fexan Largest 


frog 
Bese 
pikiimest ta O'S, “Bstablaned 


FAMILY Medical Eneyelopedia. 900 
Pages. Pree Circular, K—Books, Box 1 
Santa’ Ana, Culifornia. 


“HYPNOTISM! P 
EEE BUGhL Pon let er one 


ee ee ee 
Pau tirade 
‘BEOINNER'S, Hypnosis . aiuatrated 
sect = 


NEW Hyppotie Record. Weite for fee i= 
fofmation RaW nterprses, Box 8954 
Milani 38,” Plor 


<ySERIOUSLY, interested 


2 a 
oday:’ PMI institute, “Bladelord, 
Mine cote 


4A GAMES & ENTERTAINMENT 


“PARTY Fun, Instructions 10 exciting, 
gyiggal ackvitieg 61,00. "Wilus, 4129 ave 
ungham 8, Alabama. 


Dow ‘Bingo Blindiy_Learn per- 
sgutnece, nd Farerable ‘uinbers #60 
Wetunded ‘if not amazed. Renraw. 19 1:¥= 


‘siamp. 
coin Stamp Co., St. Catherine 


Ontario, 

UNITED States commemorative, colle 
tion containing ferent—i0e. ADDEOV= 
Si Whites SferW° Avenue Larookiya 


go. 31, 
imine: 


ent Bete ae th phe} 


¢ ftom Formos, Vatican, ete plas oa ee Sone 
ein sam: 
Eilifen’Goin Company. Lifueton Su; ew | mace, value See 
Hampshire, amp rma uranpe, County ckta 
eRARE US. Coo Wil end 70H 8 U8 ieahuorera 
ine coin over” 100 years oid for $1.96 x 
Sostpaiat'W: Kent, 345. Ingiane Ave ket trom, Antigua, a= 
ie, Heaokakes, Ml Pg eg nk ce 
Case For Yeu Colma, Mune | Pinta, Putas: wna sya hu 
718, | Coin, Gallery, 31a6i; Honoluiu Avenue, qrinidid, ‘Tobago, and, many’ other bard 
Stontrose, Calitorala: ita bem be 
‘SWITZERLAND, Yugoslavia. Finland ctivg appr 
Austria, | Mexico Jolie, 1268, wring Lake 10, Mich: 
‘Heights, Ne 
California. | eaGutaiogue asc. ‘Shultz, Bait Lake io, a 
Bary Demonstrations. ‘Be iol : Beach. Ee (igre 
& ERE! 107 Brush Colony, Stamps. All 
ute SHS ARES RGESS: SABRIL TSE: | auterert, Urom Britain's tarnung colonial 


empire. at 


dling. Act 


ie 
ise; Romerel Pad 
8.30. ic 
Setalogse: (Oniz ne like £0 incamerica) 
Si'0o. Bebee’s, 4518 North 20tn, Omaha 11, 
Nebrask 


ScunnicoeLeceinG 
‘BS sane plus 29 aiterent, 


eee 8 Bera eee oo 
“So DIFFERENT 1 


ington Place, Trenton 10, New Jerse apterasy ae 
5 MAGIC TRICKS, 
PUZZLES, ETC: AMAZING Ones! 300 
Sai TRICKS, Dourias famous 120-page | denominations to $1-tuonly ie fo 'AB- 
Sheer Soren Sead ge focng” Dour” | Esty gr abv, Stamp Co. Dept 8, 
ins ag Balas Tess | Camden: New York: = ‘ 


PRES! Amssine int! Two Pet Lomgl 
Ail Countries! Stamomart Company, Ha 
1, Semneciet 


Oe 


= 
Peace ae 


os BEAUTIPUL. car, aaa ai 
lang Hiatrated cata James, Box 
SU, ‘North edonc ms 


‘Approvals By Country. MH. 


‘PENNY 
Hoerning. 
$8.00 CATALOG Value 
‘Stamps $1.00, Veteran Prank 
‘Market St. Perin Ambo 


onal Picture Frame 
‘augunts. Pius 1 Dudierent ‘Saanpe 

‘Handling: Approv- 
Box 4-5, Wildwood, 
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"FREE! Eight sided stamp, Triangle, Dis 
ond, Midket,  Mammouth,. to. ApDrO 
Guyera. Plymouth, Dept. 81, Bell, alifor~ 


OTHERN Rhodesia Royal Visit set Se 
rovals. Halph Rice. 15 Longlane 
maa, "West Hartford 7, Connecticut. 
cre ‘Amolutely Pree! Fantasie Fish 
‘pprovals. Beaman, Dayton, 
‘Fenndesee, “PONS: Beaman Series: 
GIGANTIC. Collection Pree — tel 


rate et United States—Animals 
en = Britiah Colonies 


wi 


with inex 


BARBADOS Packet Free 
ave, approvals. Bedford, Box tz, 


PREE Used Set U.S, Bicentennials with 
packet, 500 Difterent World Wice Stamps, 
Fog eatA stamp Co, Hamilton, New 


a 
sound Dorner Ht. Hindlaye Daler 
e—tnteresting, informative, 


FREE Samy 
uated! a ational Stamp! News, ander 


Sane te Besta 7 
2 Ri operat ‘Goiet: BoP Box 98, 


DANGMEY. Gabon. Gungeig, ‘Guadeloupe, Mauri. 
tanta, Soudai Fee Secaont 
re tua Bex 18. samt 


agora "Ainrstamps “hviautons ait: | 00 OLD US. Sivgpe between Gta and | US. 10 Biserse 35, Be. Piet 
1B harlnd  sellascamcadld Bonus, St Louis Vi, Missa 
STAMP Finder, World Map and Boey- Pratl fates reveal OE 
Fae ee ee cea aie: | 8 in prices sul Joexpenalve Approval. tte Boe 
im Rea,” New Hampahire. i fala" Cuntonsili Station. Newark 83. | 23- ait ina 
TEE = c IPPERENT. Central and Gout QX,kntean, Conk Tea, 
AEREE me ceva Bea | ata Tae os RTE ee | Ee Mee ean eae 
SBP at Bw COG) as, Cage OE | RS Pet ab a 3 
i Florida. aaa scene Colecion, so Durer, | » EREE!! ena, Vitoria, 
SHAE Rs RY mae aL | RETNA RS Sorc og, Seiten | pakistan, 
HuhSvng BOG att, Gunba:, West Viteini: | Sut She-aidoah. Mami 5, Florian’ | pisri Box rae, aah 


bea 
Box az. Miami 2. 
| FIVE, Diderent_ Sets 


IGOPTERS, “Olympics. Dove Ty 
pe Warnitiaton, 36 oth 


ELK 
angles, Macao, Gi 
fee 3, ‘approval ‘ederingion’s Stamps, 


Warren, APkanaas 
7-8, Stamps, Giant Bargain, Catalog 
‘Rayman, 


ee 


Freneh_Cologies, 
Joe with Approvals. Banner, Box 63, Park 
Forest. titinots 

‘On 
Sets ony 106 


Saat, tag wae 


ee mapa te ‘ADbrOvelE: 
Wm” Barr, 461 Oneida, "Pittaburgh 11 


pe. e'yscViE Maiden ‘Lane, Row 
Yor! City 38: 

'FREE-Mint Brith Colonies from North | . UNITED. Siates Catalog Free! Bailey 
Borneo, Cuymatis, “SeYenelien, Dominica, | Stampa, 49 romeld. Boston 8, Masen- 
Papua,’ New. Guinen,  Sarnwak Brunet: | use 
Free ‘with approvain Viking, Great Neck | peNNy Approvals jammed wiih Bi 
SMe Yon | ean orc gales er Paina 

SUTOLAND. Bechuanaland, Gambia, | "amo Company. Mahouac, New. York. 
aller Sasi Ain. Pig Fase 

A ‘bark, "ox "S38, Floral iN 

'U.8. 200 Dutfereng 41.65, Walter Ure, 2926 Beart, mente, Tyee) Bet | 
Stewart, Kansas City 4, Kansas ton Paes = for Bart ‘Biterson, Rew 

‘COLLECTION 50 Latin Americans Preei | Ser. 


Golortul, inexpensive Abprovais. Superior 
Sfamps," Box $3, Cathedral Station, Neve 
York's, Rew Yon 


70 DIFFERENT ae Including 35 Com- 


fo"aporovais. Selden 


ivy coreng Fag Aa 
mere es ie 
fot, Wooa River, iinois. 


IERIA 
interesiop.  inexbe 
Evatt Box 1 7 
DOMINICAN Bicolored Commemorative 
Packet Freel interesting. Popular Appron= 
fis. iltp, Box 006, Havertown, Penney) 


“SEoRTEE Tyberla, Fupex poprage et 
1p Apes PO. Box 
fountain’ View. catiforsis. 


SPREE Mat Aial Calection_1 
ferent Countries, Gorgeous Approvals, Pau 


‘Amnorican, ‘Box 24, Coconut Grave, Siam 
33, Florid —, 
“fit, VARIETIES Avaliable on aparor. 

evupwards. Kelgwin, Box 93D, Day. 
ona, Sloe 

WHOLESALE Stamps, Packets, Outs, 

abu” Aceestorien “ust Di 


(bute John Matt, 131 Hammond Street, 
angst, Balhe 


Te. 


ovals At fe Each WH 
ye New York City” 


0 STAMPS—25¢ with a) 
Rit ‘s7 Washington “Ave., 


als. Wi 
‘ingston &8, 


ut 

etal value $6.00, for 83. 

otk atsorument $200. Teta 
Piood, 


ean aim 
Sus Baigwin, 


Fico Marine 


‘SAAR 
ovals 
jonte, California. 


a eRe eae 
approvals ‘ollow. Gedat, Box’ 478, Barron, 


10 DIFFERENT Animale Pree Bargain 
approval, Wier, ts ge : 
lige ond, “Scherieciady 3, New York.” 
DIPPER Bewt Beautiful sSeiterig 
Bor oit’ Husson Heighte, New 


‘Box 
seh tga Wee, for Se with 
beth New Jersey." P*"Y" 


“TTALY set cal 
i, 
tei 


alogues, when you, 
Sein! foreit asovale, Waite for 
Getalle with” trial “aelection. "Bargain 
Stamps, Redlands, California 


13. different com: 


a complete, $1.00, 
inex! communis, 4186, 
BL 0b, Pres 


ovaln, Koy Parts 
milton. Canadas Se Wane 
Lec Sheree ey 
Box ‘352, Green springs, Plorida. * 


“eg MlINT! Ca ian, Borges,” Pi Mane 
quras, ate a niperting 
Eee eo a exis 


ioe RDA, Five vi _ 
BPA, FRR Supreme Wie 
USED Br, Col. on Approvals Brand, 

oe Rd Re ee 


dost Moe ith my 
2. ct 


| THOUSANDS Of Baciing Stamps 
ch! Pree examination, Col Bok 
383.6, Suttao 


Rew York: 
{100 BRITISH Colonies 10 rovals 
eal, 3850 Tower, niversiae, Gallvornia 


START Your Own Mall-Order Busine. 
yee Information. Palm, Box 29, Miami 


BRITISH Colonials, wholesale prices, 
free bonuses, “Tanglewood, S401 Clarkston, 
‘Tacoma 40. Washington 


EXTRAORDINARY Antarctic Set ree 


msn Cie 


‘MEXICO, Twenty Different Se. Approx 
gs. Stamperait, Box 8058, Brownsville, 


Diereat 182 Aopeoralg A> 
tot Ekle ‘Box 685, Doylestown, Onto. 


SS PEERT a ee ee 
BST, Pe eae | Meese manatees mee 
sgh famrce Bor eS SENS eS Pas ee, 
ar borane pace 

ee Ses 
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‘25 NORWAY. Se to Approval Applicants, 
Dikje, Bow 1003, Meridian, Missisnipp. 


or “over 200, diferent stamps from ‘Aden, 
st Gusdelgupe. Hejas, Tavagly ete, 
jisfbar Vers” unusual, collection: 

Searse ones, included, Pree (6 


1, WILL, Bring You About 190 diferent 
worisoide stamps, plus montniy Sue 
Ponta, Sai Euesin” Lakewood tc ee 

BAHAWALPUR Commems eight, values 


eae Ae creer teat 
coe 


~ SPECIAL, 202 All DI, to Approval Ap- 
pennies sc.” Gevel, igi? "Brack. 
leveland 8, Ohio. 


13 DIFFERENT 10e, including African 
Queens, ‘Approvals. Kren, 1708-8 Nebras- 
Ea" Oriando, ‘Piorida. 

pEXCITING “Strange countries 


“ith approvals: “Saxon, S 


Ee 


stampa, ee ea Bureet. Stonehiann 60, 
fea Stree m8 
Gh ee peo wih gpereram 
peneir, $80 Paticing avenue, New York 


20, ES, ES, Fae Se 
oth, BS 
uate Juin Gigs fe tacog 
aan Riu Gia fs 
Tet Gh vp Gen 
nl Gunter. Gee 
ace dee ore 
BEE” Citak Ea 
aera 


"MONACO Nudes” 10e with approvals. 
Ii ‘Stimp Company, Tamaqua 3, Penn 


REVELL Catalog 25 cents, Model Ai 
“Guns. Boats. Cars. House of Hob- 
‘center’ Street, Manchester. Con- 

pecticut. 

a8 


DH TERET faa Wa 
aun’ Paul Demakes PO. Bow bis Miles’ 


20 ANTIQUES, RELICS & 
HAN GOODS 


ich, 


‘GELLING 100.000 ancient Arrowheads, 
pocernoads, Nomahates. etc. List tree 
“Glenwood, ATKunsaS, 


YAR baoeieeas eae eal 
00. Catalog Pree. Arrowhead, Gtenwoad, 
2 1 ‘Gfent 


30 MINERALS © PRECIOUS 


ay 
Sorgen oo 


LARGEST gem and mineral magazine 


tells How (toe have profitable fun with 
rocks, edema Hs Wontniye 0 year 
Bape Sie: 8 
ps _-__ eee 
Pin Hegnhan, teiga, BR 


greds of other minerals with Minerilight 
Free information kit on, un and pron tn 


Auoreseent minerals: hobby” set. Write 
Dept, PSs, "Uitra-Violet Products, “San 
‘Gabriel, Culiforni 

FULL pou nets from Mexico 
$3.00, Fe 


by Ae ‘Aca one So. Berry, 50a0 Coty. 


ay Drigts. 8 


war 
ett O8 Suet oversize nla 
Soares eed tolumbia 


Kren 
3A COLOR PHOTO FINISHING 


‘pment 
line engnet | nel Color Co 
Side Station, Atlanta 
33 MOTION PICTURES. SLIDES, 
‘SOUND EQUIPMENT. 


Doles Send for prices. Na- 
ration, Bor s5P: North 


FREE Catalogues. 5.000 #-16M0M Films. 
Internalioaal Pima; Gieenvaie, New York 
MICHIGAN color slides. Pree. catalog. 
Hinwatha, Box SePS, ‘Ypsilanth: Michires, 
1857 MISS Universe Bight Color Siges 
31100" wading, 5, Corning, ew Yorke 


34 CAMERAS, PHOTO SUPPLIES: 


‘CEREE New Bateain Book! Bis Savings 
Central Camera, Com “Som Goled end 


BUY whole 0 1 
cameras, ‘photo ‘Thousands other 
duct at bg Gngount, Free “Wholtale 
“American Buyers, Hertel” Station, 
Buflalo 16-P, N- 


Mawel, Kodak. 
Plime,” Also 16itht" Sound foes. 
iy Gh of Sound ‘Nationan Cinersa; 


seetit, and_paoia uke 
page, fllo, "Price $100, 
2tio 13 Fairview Circle, Golds 
orth Carolinas 


3 MUSICAL: INSTRUMENTR 
SONG WRITERS & RECORDS 


‘ACCORDIONS-Direct from i 
save So", and more! Pree. trial 

tee. “Prades accepted. ree Catalog. 
‘Accordian’ Manufacturers Outlet 
Ste, "2003 Chicago, Chicago. 22, 


rer 
eth 


ries aged, Ma 
Fie eso Broad 


WANTED! ——— munca setting 
‘Songwriters service, Clio 
SOR, ‘Want 
‘ree 

ESnatderation So 
Seaton Washes “Fenneasee 
ie al wom, eget We 

Fes procedure} "Sone. Service. Beat. FS, 
S35. wBetn, ‘New Yor 


Por New sone. end 


athe "Arcade 


crafter 


note by largest eat 
Formation, agprainal Pee, Bend oigyke 
Pubiistn ‘Sunset, Hollywood ai 


ovine own melodies, 


i es, Ty 
ma Vator Brooklyn 1b, New 


‘Talent, Vanbrust i 
York. 

‘Method Guitar, Book 
fustries, 310 Magazine, New 


DISCOUNTS ~ Instrumenta — accessories 
ational brands, Tempo Music, ‘i? Cuvler. 
Rew Landon, ‘Connecticut 


GOLD Beating Ore Sample #100, Golg- 


ate Mines, Gis Bath Road, Brunswick, 


M__ HOBBIES, COLLECTIONS 


TRVENTING can be an interesting and 
aoe hobby. Write for complete pat 
iculare, “Institute of American Inventors, 
30-E, 635-F Bt, NW., Washington: 


PEAY Plana Right Away With Our Bi 
code Patan Baths Aline “Sehgal 
Rosbins Way—si. "Box 5, "Vancouver, 
Washington, 

~ ACCORDIGNS Wholesaie—io day. tal 
rite Catalog. American Accordion Center, 
EESLASE'Baimant Eich! 

pECTRI ilies. whale 

sa nd Sart aa Cova, 

Stlitoraia. 


qe RECORD Collector's Maxazing Valuabye 
Information Old Phonograph Hecords. 
Fagen, introductorycabe iavues 6.00, Be 


SouTAnS — ‘Wholesale Photographic Be 


‘book —"'How to 
Sect at le lewon, Free. 
New Jersey. 


RADIO, TELEVISION, 


SUPPLIES & EQUIPMENT 


CRYSTAL Radio Experimenters write to 
‘Small Radio Lab, 1311 Tyler, Topeka, Kane 
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ULTRA-Linesr Amplifers: 30 waits 
$0838: 30 watts BS "Complete. noe 
‘Box S60, Tulare. Califarma, 


cgGOVERNMENT Surplus radios, radar, 
gone, parte. Fascinating picture, catalog 
Ber Aiea, Malde: hse 

ROTATE vat con EY. eet ccteues 
360. for less than 36, Simiie plans & ine 
$eetlons “only “$1. 0. Box! int. Norte 


race, 
HWapbira Aver, Dayton 8, Onto. 


enters. Write 
oR aie iaae steam 


505 Hove. 


“HOW to Start 


Sr, home suum (capital poslive 
profits, ree details: Impact! 
Reet" bept’ $55" Gievelana i Onis 


““COML Winding Mettods™ Handbook 30e. 
Laboratories, 320-1 Puller, Redwood CUS, 
Ealtfornia: 

CRYSTAL radio ey 
wilte yanecek. Det 
Dept, ah vsis Bast 159, 


rimenters. Please 
ent Company. 
treet, New Work 


" lectrieity. 

Yo. nevtronien™ tan pas 82°58 

Bapitol, Box 70. Sliver Spring, Md. 
WIRELESS, Broadcaster, ‘Transistori 

Kit Woh Literature. Amterisbs. #11 Chie 

on aver Newark 4.82 


ELECTRIC Guitars. amplifiers, whole- 
ati rae Satine Carvin FAR ovine, 


soo JE Say aaa at 
gir Ay Rete Pata Bat 


inve fausteif macy ‘om service 
‘Holy'electrontes: S18 Rider "Pa “roxas, 
‘TV Sets—10 to 21°—$12 
syle otiers Surbtur ‘ 
Komie°Park, Putnam Valley. Ne 


jOVILITY Lie Dviector, Complete dia 
in. Detector, DL. Box 0004, Bt. Pal 


37_ BUSINESS OPPORTUNITIES 


Shoe Gan ee Sa 
Los “Angel panies 


OPER 
nese White, Walter eervice, d250 
1th. ‘Cleveland 5, Ono 


EBREED Rare ‘Tropical Fish at home 
ate Bie Maney! Learn Secrets! Help fit 


demand. Arnacin rears! 
‘Fropleal Yah Breeders, Las Angeles 


“FIX cc 
eau teaches Factory deere 
fet 'Write, Typewsiter, Tarentum 2. Penn 


Inexpensive home 
"Free Book: 


ssivania” 7Pe™sS 
WHOLESALE—Get_the big mera 
disecturatture, appliances, TV's, clotnine. 
fools, “auto accessoriee "most " anything. 
Save’ naif’ Literature Pree Associated 
Wholesalers Service, 1016-C Starr, Bur= 
Mngton, Towa. 


GROW Expensive Herbs for Us! Big 
Profit. Home-business of your own. Year 
Hound progiuniy. We supply grezyth 


Gardena, Califorais. 

YOUR, enzelopes eddressed serurateiy. 
reasonably. Past service. We have capal 
Sddvessers un ‘your cits Gleoway System. 
Box’ 630s, Cleveland 1, Obio. 


Bess.” No. experience neeesst 
Match “Company. Dept 
Greenwood, Chieago 18. 


Pxcabt, a 


‘ONLY new Moneymaking Plan't We sell 
your’ products. You build luggage abd 
eases ‘at home—we supply instructions 
materinie—toos—everyinine, Free detail 
oi-DP Sunset, Los Angeles 12. 
neXEWEST Spare, full-time home, bax\- 
Pour poaibie, Paine with 
‘and ye- 
Beastly auto ‘anatboards sts, 
tors, figurines, Iamps~ 1001” otters, 
Gomplete. iepsbysatey  imutretions. sent 
for no <iisk examination. Pree details. 
Coast. Mv, Low 


saber. 
Chasey. 1901 Bast Ra, Jack 


‘Es, Wisconsin. — 


EARTHWORM. Growers, Needed! Send 
Booklet ow 


for "ya 
Stoney “Rate wwormat"~ National 
Warm Co-Op. 4163 Pealey Avenue, Nore, 


California. 
p OPERATE Your own inl order Glcnint 
ome 


ame, Catalog, sales ietters 
fou wothine™ Postearé briny 
extn, a dota =tooval 


= fee gaunt 


aiSeROY, Moone Cran 
Be'We have over 25.000 ctstomers, Free 
Book. Munirooms, Beit xia, 2984 Admiral 
Wage Beatties Wash 


PLATE 


fees 


bronze and’ 
Meek See Sak amon Boe 


row 
H ces ‘and. al 


OPERATE, sie prema ap 
oe QeEAPE Sun a bt 
ee Cag ura Fr 


Worth 


‘Minin, Fora 


|_ LEARN professional TV servicing in ope 
eski Panttouy new sumpilted rate. No 
Bie expense, No" eudping. “Noy ol, ur 
Satupment: ‘Soave, full tn 
Sable peoat Sings San 
tut roe wie Biet' oe i- 
‘Dept! Acisse. it 8: Labten, 
Caltions 


3 R00 ont 


FREE plan. Earn to $60.00 up Weekly 
sparetime. Matlorder ‘operated—this” bust: 
Neus works, Easy test proves prone, Bai 
Fiswidl, 1718 Jullan. El Cersite, Callforn 


‘$1,000 MONTHLY possible in collection 
Sree ee 


UY Whnkaase! Discus 897) ip 

piances, Cameras. Sporting Goode, Howe 

tes, Watches.” fous. clothe 

Buy-Hite, Hawthorne 5. New Jersey, 
TAPE Recording! Exceptionally 

able opportunity if yout tea. Free Totes 

ation, Barons, iste a Wake 


by ERpnine J 
” proche 46, 


‘cookware, 
Gry roods, clot 
sete. Free 1987 toler catalog with con 
dential cos ahect, Merit Home Product. 
Ps-3, ior Manhattan Ave., Brook= 

Ign 6, New York 


Sporting e0ods, tors, 


“LAMINATING | Kit, moneymaking 
structions $1.00. Annibale, Box 813, 
‘ton’, Pennsylvania, 

“_STALT jour own subscription werviee, 
Every. family. buys magazines. ‘No capital 
needea. We (ell You how. furs afl supe 
Pies Fige “Libera Commiaions. Wie 

zon Sagas Agency, Best. 180, Mount 
Mortis, Mifnoss. 

DaRBE, Value Packed, Brocligre, Wal 

iid, Bdgewood “Station, 


TAIL ctder bonene wt a Tatar RS 
olieetive mail, order bust 


“ine 


Feet tg: you with big proat on every sale, 
‘Sena’ $1:00) now. Pree circulars ‘with your 
oder.” Collective Enterprises,” P.O. “Box 
HW9-G. New York 16, New York. 
ing our GFaphotogy 
Caxrnivals-Malt-order. "Detail 


Sample 256. B. Kandel, Batonton, Georgia: 


‘$10, WEEKLY —Home, spare tine. Sim- 
piled ‘mall bookseeniig Immediate: in 
Some" easy! Auaitax. 447310, Los An 
Fe 
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EXCLUSIVE Distributorship available in 
‘most areas for world-famous Cadmium 


| lun terg Corporation, Dest: 108. Ei 
Begundo, California. ios 


io, Cs 


SOUR Name Wanied ty  Fiblshers 
mailers’ Well list your name sent to 1005 
Bihckies sont Sask on" Og If one sear 
Seite Mane sity Worth Gath 
Oo: PROFIT. Ne ieeainent, Si 
Brootiyn 1, New York. = ® 


VENRING Machines--No Selling. Oper 
"slachines Ana 


yer, "Souter, 


“AIAILORDER Tawa and Rewulalioas™, 
‘dierent 


ners". 81.00 
1603 “Peach Street.” Alexandris, 


Miri. 


‘TO $100.00 weekly, Sparetime, biome, op- 
erated nualordet business, Success “Be~ 
nnet’s'= plan: Everything supplied: Ltn, 
ie whol Ue aes + 


Bur af at portent’ ise se 


~ OPPORTUNITY to earn $15,000-430,009 
an Genle Fyaitzuiae protested Granted on 


sera 


‘Peo! 
MARE exible molds, Cast plaaues, 
ur Rea oa Stocker: LoaSon’ Pals 
tr uba"Bhi 
‘Money Raising Pahworme an 
eft fee Literuuire Carter Worst 
My, Winns Georwia. 

LIQUID molding rubber, extra, thick. 
rece yen We Wooley. 116-B, Doaad, 
Frond tino 

MAKE (New Oreassies Doughty, Tn 
cliche, sell rores foes relay 9 ay. 

06 Bo SHtiuespos  Minneasts: 

COUGM Concrete with ehemens, Mar: 
bieelaae coment benetey, “pottery, 

See eae Raa, ren 
une ame tor fumes iortune. 10e beinis 


wood Gementeratt. 
ailywood 48, Call= 
SyREe “Praises Front Lelie. 


‘cfibes nationwide opportunities, Exclusive 
dittribytor shins de 


one F 
5, Sou North Michigan, Chicago 1, 

onerets pottery made 

voveliesy des Sasereent 

neysinaing brojecte. Book 


Bose, TW Brose 
CASH from Sawdust | 


ods). Tinecans (tnlety met 


ste wilh Local Mim 


NA 
ie cere pass exogued 


ann a 
ee ee 
Sue atte 
oes 


FABULOUS _ profits raising Crickets, 
Berinworms; Feo iterature. ‘Kean, La" 
| dota esa. 

FREE Folio “45,000-845 000; Uniimited 
Yecations," No merchandise, equipment. 
Unknowai Work" homewsparetisne! a= 
IingsS-18, Carlsbad, Galil 


“EAE, 00 ven ae oa 
Eee STL A 
ERE, Sse ee 


SAVE 206 to 80%. Buy wholesale 
attouning" agvertned ingrebanding Pee 
Beecher Sales. Nox 2161-8, Cine 
‘haat One 
$3500 90 FROM your law. crown 
Zapeia Grass Book Boer bineraid Nursery, 
Site welctontsine, St Louis 13, Wissour! 


‘OVER 40? Enjoy nancial security. De- 
glia, Chester, ‘Bo 865-4, Sea Chit, New 


$250 WEEK cleaning venetian blinds, 
Patented Machisery. Pree literature. Hob- 
Hien Tak iloapas Ted 
sd ims $1001 Free Plan “Secret 
Jounal, Hidaea rework homet 
Pibico-ne Oceanside, California 


Book. Mushrooms, Dept. 178, 2064 Admin 
Way Stati, Washinton. 


eariy_ aparetine 
mult chitehullag"nutriay ete. Pree 


pEARN Bara Cash ua Tate 
EARN Bara Agvertising 


MADE $00, 0 


ong at home. Guat: 


Tec EVERYRODY Likes Cun” Mae re- 
teaalonaily home, (Our dsth: Year.) Rags 
tle‘ Candie, East Oranee, 


can Buyers” Hertel Stat 
why 

‘100,00 WEERLY Share Time With. 
‘rape iecorger! Proved Pacts Free) Bice 


and Publishers, Asheboro 8 North Caro- 


Soe eS ES ‘Machines—No Selim 
Col Machines 


‘Bisen, Portemouth, 
vee int cae dim Bor A. Mam 
ae fm. Box 20-A, Miami 


od Pgntanie deta the tases, 
BE onan Avenue orn, Bt pein 
re 2 Plorid 


7 
PTIES 
Tar more Br 
ae PR S| wr 
Garland S caitoras 


LEARN ‘Technical Metaphysics and ine 
sure your {uiuse. aay, inexpeastve. com 
Fespondence course. Simplest method 
Known. Diploma, Write: Premier College 
of Technical Metaphysics, 2503 ‘MoKencie 
St. Vancouver &, B.C... Canada. 


‘alsing Hahiwovmas and orlek 
iatee "Ekcormation. Carter PATI, 


es 
Binins. “Georgia. 
through franchises 


OW 7 
format 


wuAKe Hehey Clopine oe Tes 

pofoinaer, Gamble Pia Newserart, 
serait Protas Busine Gall 

Sinha Situs #200 Postpaic watlone 

ir so. 3s Babiaton Street, Nanaimo, 

Be t., Canada. 


Potomac’ wi 
ReSERATE Your Owe Merchandlte Mail 
qyaee, Burs everyting tyrisheat ©. 
joodelit Lake, New Jersey. 

SSTASEE Big Prats ‘clipping nevapape? 
tens Yor publishers: tstfuetioty expla 
Becicuars. fre. “Rawous, tick, 


E lon, money. _collgeting gral, 
T 


Tarues, ey 
Tlatutieed sprite. etalis ae “pingic 
Seehanges Dept iat. Box $002, 


‘aleriaie prigied your namie and crop ship 

‘orders. Sell its, appliances, watches, 
sousewares, sllvermate, cookware, ete. at 
discounts to 75's. Catalogue, details free. 
‘Topral Gotp.Lisaesnart 32, New ¥ork, 


HOTTEST Mail Onder Plan Ever! Sell 
photos, Fins Art Novelties, Huge proven, 
profits! Pree Details! ampro, Dept. 3. 429 
fh Western Avenue, Las Angeles "5, 
Sen = 
‘money cleaning seers, 
eet ARTeiecttic machine: Wit sell, lease 
SE rents tie Gewee Clensing Con 
Mie S"Maseacnslis 


“00 MONTHLY, Reported, addressing 
eatalopas Cpaicnrgsr Hom fnalng i 


i Some. comand. typewriter, Revealing 
fnvormation 250! Me Beopomy, Clearwater, 
Fioriga 


PROFIT. Cosmetics 


aay 
ee dela Studio Gin 
Hulpwood. Glendale, Gailt: Deve 270K 
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Big! Start Spare 


ide 


1102, 'New Yori 10. 


a 
wigntienthiy) “Ot Perea Novel, 
ii, Somcallen ans“ Buecrgton 
oo ‘iae“B5einciuaes “Pane 
bee tall Sa Garten 
Sie | 


BRERA, income sha 
under Sh 


Eheae 


dd jucoesaful_ Bust 
Wark ane eat 


iene, | Houser 
a Fs 


“everything! Pree Prices, tus 
ational Buyers» Service, 
Beep, Sen Francis abs 
THEY hand him $1001 Pree Plan "Secret 
Journal Hidden Dolluzs."" "Work home! 


gl 
a 
eat 
ai 
ker Es note ci 
eye 
Pig 892 ce 
Shanes ee 
WANES, Saka” nT ay 
Al's Bales. Box $8, 


AP, 


BUY IF WHOLESALE 


Discounts to 80%! Ap- 
siGumerts. Sportina Goede ste | 
Buy-kite, Hawthorne 8; New rae 


That 
pet) Guaranteed, "Buying «tnatruetious. 
fy Suber Beu-SNO Wes 


altars. ampiliers, whole 
aes Free catsioe "Carvin, POW. Covios, 
© WHOLESALE 
077 Clothing, App! 
Housewares 
ae. Tiituols, 


| EREE, Formula Catalog. Anything Ana- 
Iyeeg, $95.00!" Western Ehemical. “Salem, 
"LATE Modern Manufacturing Formulas 
st” Pree. “Chemical Service, Martville 
New York 


Beveo Chemical Speciaities, Bax 
eet 


turing Treaiwe, 10e J. Belfort, 
Glare chicago 1 


PLASTICS 


CLARY Formula $100. Catalos—Manutac- 


a bts 
(co., B418 Canby, 
Northridge, Caliornia. 


FOREIGN. Alaskan, USA Jobs!!_ To 
Sie Armeriane. Bin 


P.O. Box 1a, 


REPAIR Ht welds Broken p 
stores orieinal Sie, Diana ie 8.0. 
Special tal st H,00ftartier a. 
3BC"Station B,Foledo, obva 

PLASTIC sheet, rod. tobing Catalog 10 
Guisman ‘Sales. S628" Cornell. Dearbors 
Michiea, 


igerat, Plastics, 


% for, postage. feet 


Send 
35-35 Busses 


CHEMISTRY & PHYSICS 
EXPERIMENTERS: Terrific Bargains! 
Gptalon (0c. Hasengw, Laboratories 
 sdanitowes, Wisconsin. 


CTLLDSTRATED exer Chemisry 
Blelowy a0e. ‘Tracey Laboratori 


Tle, Ba Ae, Hosted 


tod. sppuratay_ As, 


1931. 


vor, 


x02, PAGE Dookie! Derinners 
ate, Shemary: 


Dearborn, 


‘ervey. 


ert 


Suee eed 


i ale Bash 


“WANT ork in, Washington? 
available. “Write immeaiately. 
beolutely, Pree, 


waritedaes 
Rs 


engersons” 110 Temple 


eafTVIL, Service, Jeby—mechanteal, ces; 
wofeeionsi U8 


ee 
Ea 


formation South Ame 
Por fore 
ere iverenl, 10 
HIGH, payiog Jobs and 
went he 


Went ic 


10s “NOBLES, “an Diego, Want Ads 
‘Bat, "Ban Diego tt, Ce 


opportanities, 
Sunday Clnvaited. $2.00 
Adora," Yo05"‘haplewood. 


Briers Lahore 
in Wor 1 gia Mendes ioe, Ar 
Whe’, Vocatlonal raforma 

ter. 4 Magnolia Aves, Norwalk Colm, 


| WONDERFUL, New York Clty—Jobe ga 
IRalled siainediatels~ouaranteed- Soe 
lassliied Specialists, Box 1206, New York 


Brien, velusdable, Ram 
Boe 286 Hallandale, Flovia sa 

‘ALASKA Jobs, Toformation, Opportani= 
ties, Conditions” True facta co tast from 
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Bey, $h00- Alaska Reports, 1, Box 353, 
Keienikan, Alaska. 


pELORIDA information, job, Dame, bani 


‘our Own Business On Credit 
our awn ‘boas, (a7 Dealers. Sold $506 


i 
eel 
z, 
# 


GOLD or Siver letters, 
gets, Bore. tracts dts Gaais Bra: 
ia West Wath, 


Sores Samples Atina-U, 
mr 


makers. 
azine, Ded 
‘Michigan, Chicago 1. 


$1,000.00 A month for making dramatic | 
S-Second demonstration ot amazing light 
Weight. Presto Fire. Extinguisher, New 


‘Millions want it. Pree Kit. Meri 
pe b-siW. New ore 16 
GET New Shirt Outht Pree: make 90.00, 
eekly 08 3 a¥erage ordert's day. Fanous | 
Wsality Mage: o Meare eress saat spt | 
Shina’af 8.55 up sell fast to all men Ro 
experietce needed" Pull or “Dadt tn. | 
Pi eat Shin Co. ou! Ss, Tete 
Hine, dian 
GALIPORNTA yet smelling bead sen: | 
salitual seleee Papticuiars fee Mian | 
SCP West Pico, Las Aavgcles 6, Cait 
pREEL Result Feather Picture 200% 
rohit Avattado bode" Mesice fe BE. 
0", PROFIT” Contsics 62) —ap 
ite omners. Sarnples. detsts. Studia Soul. 
oad,’ Giendnle, Gait Devs 
OLESALE Buffs. Saleaney, Dealer! 
rain” Biueetoot biestery 


‘Burlington. Yo 
“AGENTS? Deaisrs! Sell our Weadieut 
Retest acetate liat: 
‘ite-ne mall der plan. Readicut ans: 
incturers, Loganville 82." Wisconain, 
“CALLING On Buriessmen? Dowie Fah 
Profits with exclusive advertising -eta:0 
fered norma dnekgta pant, aut 
5 abortsenr. Every” busteas bi 
order erp res Ouitt. "Master C0. 
i3s10 Wate dina 
WHOLESALE' Bell yoursei sil Heh 
lamin Awnings: Beauly ‘baked 
amet “Beis ‘Wri Bos! ase 


‘man a promieet. Request, tree 
WARCRY GRO fot bat muchicn sek? 


MOUS. 
soffiniey,eversebere» Sell oy ii 
io: 


Bey, dervieeh 
SF ea Coa os ls Sad et 
wii Os st ae oat 
sail eee oa a oa 
Bente Pres tenes St 
Soca Nbc See lites 
iu 
ees 
tig Re aa 


Dany’ ala ter pres Samipe. FE Com 
bane 22 R uittleton, Cotraaa. 


| A, Success ‘Order Business is 


SP. Males ya are actinped fo bande 
Jot of ‘orders’ You wil “amazed how fast 


S'money- You do bay ae 
fagOpok duu like ie Setar an seeetve 
full purchase price back. 80". of our cuss 


sidwork makes [ast-selliny arti- 
le fee.” Suntade Compa: 
SBrocxton Gh Massachusetts 


| SSittie Dept: Gu22, Rochester, New York 


TERRIFIC. “Wonders Rutten, Condi- || PIANO. Tuning pays. Learned 


toner $2.96. Sample $1.50. Be Furst. Write, | nome. Gt 
‘ANCA, 9A Sullivan, Chaviestown 22, Mas- | let. Miles 


tS, 
Saohusetts Stéekion, Sacramento 20, Calitorni 


ryant, School, 


nSEASHED Prices craig janlatie mous) PIANO Tu 
time Learn a 


ming pays. Big, money tn 8 
i heme i 30 ays. No mutient 


ating. opportuni" Sell" workt’s. ony 
first quality sheer women's Tnsion stock- | knowledge necessary. Phonograph, records, 
ines, ‘guaranteed against funs-snegs for fools and nstructions furnished. “Personal 


fonts’ Toc! Actuails cludes. postage. com fons 
imision and Ponte’ Aiko tocks guaranteed | stl Tunine & 
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Short Cuts 
and Tips 


FROM PS READERS 


od 


Three-Wheel Mower 
Trims Grass Close to Curb 
WHEN cutting grass next to a curb, it 
to end up with one mower wheel 
ing off the edge and the blades 
digging into the soil. I got around it 
by putting a third wheel on my mower 
a small bic ‘ining wheel that 
had done service for my youngster. 
in from one end of the reel and 
so it just touches the ground, 
it doesn’t get in the way of ordinary 
cutting and is ready to take hold on the 
curb when the mower wheel slips off. 
I welded a piece of angle iron to the 
upper spacer bar after drilling one face 
for a 44” bolt. Then I bolted the train- Pointed Broom Cleans Corners 
ing-wheel bracket loosely to the angle ‘ 
iron, inserted and adjusted the Le jy uog mint ite te 
shaped axle, and drew the nut tight— _ tles cut to a V shape, 
Arthur R. Tanner Jr., Poughkeepsie, N.Y. to keep my flat-bot. 
tomed boat clean. 
»>>A PLUMBER in my neighborhood The pointed part 
carries his root-cutting drain cleaner gets into corners 
coiled in an old tire casing. With the nicely to brush out 
85’ cable inside, the tirecan be liftedout dirt and sand. 
of the truck easily and rolled to the Thomas P. Ramir 
work spot.—S. Rouse, Lewisville, Ind. Fond du Lac, Wis. 
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Short Cuts 


and Tips 


Hand-Pump Sprayer 
Paints Small Jobs 


Ir’s worth remembering 
that a hand sprayer can be 
used as a spray gun for 
small painting jobs, Cut 
the paint half and half 
with thinner, and pump on 
several light coats. You'll 
get a smooth finish.—John 
Burroughs, Tacoma, Wash. 


Bracket Makes Corner Clamp 
1rH a heavy-duty shelf bracket and 
two C clamps you can improvise a clamp- 
ing jig for holding mitered or butt-jointed 
stock at a true 90-degree angle. Try it 
» you're gluing up picture frames, 
eens, cornices or other trim. 

Norman Jacky, Fond du Lac, Wis. 


Plastic Bag Seals Trailer Hitch 

I workep out a simple dodge for keep- 
ing the ball of my trailer hitch out of 
the weather. I cover it with one of those 
plastic bags in which carrots, beans and 
other vegetables are packed, then twist a 
rubber band around the neck of the bag to 
secure it. The 
waterproof sack 
makes a quick on- 
off cover, and there 
is always another 
one around if it 
gets damaged.— 
John Krill, North 
Lima, Ohio. 


224 PoruLAR science 


a < 
Tape Keeps Dirt out of Oil 

I suy my shop oil by the quart and 
open the can with a beer-can opener. To 
keep the oil free of dust and dirt after 
the can has been opened, I wipe off any 
oil on the top and seal the two triangular 
openings with pieces of masking tape— 
Hugh F. Williamson, Butte, Mont, 


Guard on Vise Protects dois ie 
Vise handle always 
sliding down to pinch 
your fingers? Wrap 
plastic tape around 
the handle just below 
the knobs. Then they 
won't be able to wham 
down unexpectedly on 
the vise screw. a 


>>> When you find that the head of a ham- 
mer is loosening, soak the tool in a pail 
of water overnight. Expansion of the 
wood will make the handle tight again. 


HOW DO YOU BUILD IN BALANCE? 


Fifty-fifty weight distribution is the 
automobile designer’s aim—and his 
nightmare! It’s easy to understand why: 
Balancing the weight equally between 
front and rear wheels is fundamental if 
you want stability and sure-footed con- 
trol on curves and solid driving traction 
at the rear. But (and this is the joker) 
the passenger space has to be ahead of 
the rear axle if you want a soft rear seat 
ride and full rear seat hip room. 


On most cars, that means too much 
weight on the front wheels. But not in 
Chevrolets. For example, a Chevrolet 
“Two-Ten” four-door sedan with Turbo- 
glide has from 207 to 240 pounds less dead 
weight on the front end than comparable 
cars in the low-price field. 


That makes a big difference in handling 


ease and road security. It explains why 
Chevy’s steering is so light and precise, 
why its traction is better (light rear ends 
tend to spin and skid under power 
thrust). It is the basic engineering 
principle behind Chevrolet's famous 
roadability. It is a basic design fact that 
can be proved on the scales. But there’s 
an easier proof for you—just see your 
dealer and drive a new Chevrolet. You'll 
find there’s a whale of a lot more pleasure 
in bossing the best balanced car in its 
field! . . . Chevrolet Division of General 
Motors, Detroit 2, Michigan. 
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Short Cuts 


and Tips 


THIN METAL DISK 


{2° Leno 
lg PIPE 


Ste 


SIGHTING TUBE IS LEVELED by ad- 
justing the tripod legs. Then you can 
lock the tilt adjustment and swing 
the sight in a full 360° circle. 


Worcnes. 


Hand Level Mounted on Camera Tripod Surveys Home Jobs 


You can set fence posts to uniform 
height, grade a back yard or lay out a 
foundation accurately with a bubble level 
and a camera tripod. 

Drill and tap a 4”-20 thread in one 
edge of the level for the tripod screw. 
Make a sighting tube from a 12” length of 
14” pipe and fit it with a cross wire at one 
end and a peephole at the other. Tape the 


Stepped Block Gauges Saw Cut 

A piece of hardwood stepped as shown 
will eliminate the need for a rule every 
time you want to set the depth of cut on 
a table saw, Cut the notches accurately 
for commonly used rabbet dimensions and 
mark each to show fractions of an inch. 
Drill a hole in one end of the block, and 
you will be able to hang it up near the 
saw.—Victor H. Lamoy, Upper Jay, N. Y. 


206 rorutar science 


tube to the top edge of the level with the 
cross wire horizontal. 

Screw the level to the tripod, then ad- 
just the legs and pan head so that the 
bubble centers when the head is swiveled 
in all directions. By sighting through 
the tube at a marked pole, you can get 
comparative levels at different points — 
J. P. Marshall, Barrington, R. I 


>>> Brrore painting a new concrete-block 
wall, it is standard practice to let the wall 
dry for at least six months, But you can 
skip this waitingeperiod if you neutralize 
the surface with a wash coat of zinc sul- 
fate dissolved in water. After applying 
the solution, let the surface dry and follow 
up with a stiff-brush cleaning. 


Spatter Stopper 

AFTER soaking a 
paintbrush to clean it, 
shaking out the last of 
the solvent scatters 
droplets all over. By \ 


observing a housewife 7 
cleaning dust froma ‘/ * 
mop, I learned how to,” , 

get around this nuis-~ 7 

ance. Now I just en- LF 

close the brush in a paper bag before I 
start waving it around to get the solvent 


off.—R. T. Kimball, Salt Lake City. 


WS TREE 


AUTO POLISH 


f} (st squirt it on 
--and wipe ito" 


ae 


NEW PLASTIC 
SQUEEZE CONTAINER 
Easier to use in every way 

Can't spill 
Can't scratch finish 
It's Homogenized— 
can't settle 
—no shaking necessary 
It cleans as it polishes—in 
ONE quick easy operation 


just SQUEEZE on — 
WIPE off 


REMOVES DIRT AND FILM IN ONE EASY 
OPERATION, Leaves longer lasting luster 


MAGIC INGREDIENTS 


1. One ingredient gets rid of dirt. 


2. Another removes dulling traffic film and oxidation. 


3. Another makes Polish easy to wipe off. 
4. Still another produces a long lasting brilliant luster. 


IF your dealer can't supply you write us for name 
of conveniently located Bowes dealer. 


BOWES “SEAL FAST” CORP., INDIANAPOLIS 7, INDIANA + HAMILTON, ONTARIO, CANADA + LONDON, ENGLAND 
BOWES PACIFIC CORPORATION, RIVERSIDE, CALIFORNIA 
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Short Cuts 
and Tips 


Cans Spot Tent Pegs 
To PREVENT stumbling 
over tent stakes when you 
are camping, up-end an 
empty can over each one. 
Shiny imprinted cans or 
ordinary cans with the la- 
bels stripped off will gleam 
in the sun or moonlight 
even though they’re partly 
covered by grass.—Norm 
Jacky, Fond du Lac, Wis. 


Ball Target Aids Rookie Pitcher 

Tis strike-zone frame can help a 
young pitcher gain control over wildness. 
It gives him an opening 17” by 42” to 
throw at, with the bottom edge of the open- 
ing 18” above ground level. 

It can be built of any tough 1” wood. 
Hinged legs at the back support it and 
allow it to be folded fiat for storage. 
Sandbag weights can be used to make it 
more solid.—J. R. Clawson, Wichita, Kan. 
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Electricity Runs Gas Mower 
Wr a secondhand 1/3-hp. motor and 
100’ of three-wire grounded cord, I con- 
verted my worn-out gasoline mower to 
an electric job. I took off the old engine, 
drilled holes in the cover plate of the 
mower to match those in the electric 
motor’s baseplate and bolted them togeth- 
er. A belt pulley hooks up mower and 
motor, and the switch is on the handle. 
—Dr. R. F. Perkins, Tonawanda, N.Y. 


ROCKWELL-BUILT 


“900” radial saw 


..s‘industrial saw” power, home workshop price 


The Delta 900" is the most powerful 9” home 
workshop radial saw ever built. And it's the most 
useful all-purpose rodial saw ever made for use 
outa of industry Here's why: 


MOTOR—Actually exceeds 
NEMA power specifications. Guaranteed for 
one full year! You make heavy cuts faster, 
easier—and the motor runs cooler. 


ARM” ACTION—Swing, 
tpin and tilt the head with Delta's double 
overarm construction. You get full blade 
travel and full table capacity at any angle, 
including left hand miters. 


ILITY—It does almost every 
rectal: ‘ob you want to do—rip, drill, 


Send Coupon for all the facts 


another product by @ 


rout, sand, grind, shape, cut mouldings and 
many others. Saves you the cost of extra, 
specialized tools in your workshop. 


BLE—Only the 
Aiseal grate pine wood ls use’ ts keceraies 
freedom from warpage and distortion. 


UP TO 2 ¥ on terms 
to suit you! The Delta Budget Plan offers 
easy terms—as little as 10% down—and you 
can start enjoying Delta tools right away. 


f ECienparee et make up 
your own mind. Your Delta Dealer is listed 
under “TOOLS” in the Yellow Pages of 


your phone book. 


Delta Power Tool 1 
Rockwell Manufacturing C Hl 
504E N. Lexington Av H 
Ci Please send me complete information on the Hl 
Delta "900" Radial Saw. i 
| 
1 
! 
! 


ivision 


1 Please send me names of Delta Dealers near me. 


Nome, 


County. 
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Short Cuts 


and Tips 


Steam Aids Boatbuilder 

When I started my second 
boat, I improvised a steamer 
to soften the hardwood for 
bending, using a truck-size 
inner tube cut apart oppo- 
site the valve stem. 

The wood is inserted, the 
tube ends are tied with wire, 
and a hose is slipped over the 
valve stem. Steam swirls 
through the hose from a can of 
water that is heated by a hot 
plate or blowtorch.—Dr. Rich- 
ard Lund, Salt Lake 


Handle Adapts Taper-Shank Lathe Reamer for Reaming by Hand 
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CLAMP a machine reamer in a handle 
like this and you can use it for hand 
reaming. To make it, file or mill oppo- 
site flats on each of two pieces of 5%” bar. 
Clamp them with two flats touching, and 
run a No. F drill through both to cut two 
holes 114” apart. Tap through the end 
hole in each bar; open the others to 5/16”. 
File 3/32’-deep notches between the 
holes, one %” wide to take No. 1 shanks, 
one 1/5” wide to take No. 2 shanks. Clamp 
reamers into the handle with 1” hex bolts. 
—Carleton A. Phillips, Corning, N. Y. 


Angle Irons Tighten Loose Chair 
A wossLy chair | 
with the seat frame 
tenons loose in the 
leg mortises can be 
tightened with small 
angle irons. Screw the 
brace to the frame 
of the seat first; then 
turn the second screw 
until it draws the 
parts snugly together. 
—Frank Shore, NYC. 


>>> If bending the float rod in a toilet 
tank won't stop a continuous leak, try re- 
ducing pressure at the shutoff valve. 
Close the valve and reopen it part way. 


Envy of the pros, and of the neighbors, too! 


New Plymouth with the 290-hp FURY V-800 mill! 


On every big strip in the country professional 
competition drivers are taking their hats off to 
new Plymouths powered by the new FURY 
V-800's. And when a new Plymouth is on the 
street (for example, in front of your house) 
the neighbors really sit up and turn green! 

You can get the 290-hp FURY V-800 (twin 
pots, big heads. high lift cams, and other 
extras) in any Plymouth model. even the low- 
est priced. And the Plymouth is built to handle 
this power, with lower center of gravity, 


racing-type torsion bars and ball-joint con- 
struction up front, binders that won't fade no 
matter how often you hit them. 


You'll herd this jewel on the strip with pride 
in its performance . . . drive to church or a 
date with pride in its style! See your dealer 
and drive a Plymouth soon! 


Free FURY color brochure. Write Plymouth 


Div., Advertising Dept... Sec. OO, Chrysler 
Corp., P. 0. Box 1518, Detroit 31, Michigan. 


When you drive Plymoatt you're 3 years ahead 
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Short Cuts 


Turnbuckle Used as Calipers 

Ir CALIPERS aren’t handy, you can take 
an inside dimension with a turnbuckle. 
Extend the screws to touch the two sides 
of the opening, remove the turnbuckle 
carefully so as not to disturb the adjust- 
ment, and measure its overall length. 

For large dimensions, as for a shelf in 
a closet, use a folding rule opened to the 
nearest length, and adjust the turnbuckle 
so that it will fill the remaining space 
Bruce D. Stewart, Winder, Ga. 


Streamlined Scooter Made of Tubing Has Dual Exhaust Pipes 


Two dollars’ worth of tubing and an 
old roller skate can be turned into a 
snappy streamlined scooter. 

Bend two 6’ lengths of thin-wall con- 
duit or aluminum tubing to form the 
frame and handle bars. Borrow a conduit 
bender from an electrician, or pack the 
tubing with sand to avoid kinking. Bolt 
the tubes together just below the handle- 
bar bend, spread them 2” apart at the 
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bottom, and fasten the footboard to them 
with 3/16”-by-14” bolts. Use lock wash- 
ers to keep the nuts from loosening. 
‘Remove the shoe clamps and heel plate 
from the skate and separate the halves. 
Drill two holes in the center of each and 
fasten them to the footboard with 4”- 
by-2” bolts. Cement a rubber mat to the 
board and slip rubber grips over the 
handle bars.—Ron Anderson, Minneapolis. 


MAY 31s" IS YOUR LAST 


CHANCE TO WIN YOUR 
DREAM WORKSHOP IN THE 


OLD CRAFTSMAN PINE PLYWOOD 


10000 
Contest 
& Ct 


LOOK FOR 
THIS LABEL 
ON EVERY PANEL 


There's nothing to buy and nothing to build! 
And you can win any of 147 valuable prizes 
by simply completing this statement in 25 
words or less —“I like Weldwood Old Crafts- 
man Pine Plywood because 
First prize is your dream workshop with nearly 
$930 worth of fine quality Delta, Black & 
Decker, and Stanley tools plus $350 worth of 
Weldwood plywood or other products 

SECOND prize is $450 worth of tools and $250 
worth of Weldwood products. 

5 THIRD PRizes—each one is over $270 of tools 
plus $50 of Weldwood products. 

140 MoRE Prizes Of Black & Decker, and Stanley 
tools and Weldwood products! 

DON’T peLay Get complete rules and official en- 
try blank at your lumber dealer's! Entries must 
be postmarked no later than May 31, 


cet rourr ENTRY BLANK 
AT YOUR LUMBER DEALER'S 


(1f your dealer doesnot have entry blanks available, write 
ted States Plywood Corp., 55 
Y) 


old craftsman 


PINE PLYWOOD 
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Short Cuts 


and Tips 


Pads Protect Cement Floor 

Ir pamtTep tubular furniture 
rubs bare at the point of con- 
tact, cement floors and patios 
may be stained with rust. To 
stop this, lift the base on two 
sink stoppers. Remove the lugs, 
drill a hole through the center 
of each stopper and bolt one to 
each side of the chair. 

Rockers (lower right) can be 
fitted with strips of rubber cut from 
tubing and screwed in place. 


—John Voelker, Towson, Md. 


ORI. HOLE THROUGH 


<@ Sow 


counreRsinn, 
HOues 


‘é 
= 

oe / 

eee 

nies a 


MACHINE SCREW 


Can Key Is Heavy-Duty Needle 

Ir you need a sturdy needle for sewing 
heavy stuff like burlap tarps or feed bags, 
straighten out the handle of a key-type 
can opener and file this end to a point. 
Round off the corners at the slotted end 
and, with a needle file, round out the 
“eye.” —Frank A. Havens, Elizabeth, N.J. 
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Cap Cushions Welding Helmet 
To MAKE a welding helmet a lot more 

comfortable, stitch an old cap, or the 

crown of a felt hat, to the headbands. 


now with full 7 hy 
Designed with more power than 
ever. Does all professional cuts 
with’ greater ease and accuracy. 
Features include: non-marking 
‘base, precision ball bearings and 
a high-speed, interchangeable 
motor that may be used for 
Power Plane and Shaper. An 
outstanding value at only $57.50. 


World’s finest production plane. 
Use with your choice of 3 router 
motors. Trigger switch for safer, 
instant-power control. Planes up 
to 2%” wide. Fingertip depth 
control is adjustable up to 3/32” 
cut. Only $49.50 complete with 
cutier. Without trigger switch, 
only $44.50. 


Now- Porter-Cable offers 


the newest, 
most complete 
router line 
anywhere! 


There never bas been a quality line 
of Routers and accessories so complete, 
so outstanding in design, in 


versatility, in solid value. 


A full 11 h.p. Router at $79.50 
A full 5 amp. Router at $49.50 


Famous Model 100 Router—now full 
Ys h.p.—still $57.50 


New 114 h.p. Router—revolutionary 
pistol grip and trigger switch—$130 


Plus the only big capacity Shaper Table 
using interchangeable motors; 

two outstanding new Plane 
Attachments; six new door-hanging 
and Router-Plane kits; and a full 

line of accessories for each. 


See these new professional quality 
tools at your Porter-Cable dealer today 
or write for full information now. 


Porter-Cable 
Quality Cleciuz fool 


PORTER-CABLE MACHINE COMPANY 
7155 N. Solina Street, Syracuse 8, N.Y. 


sanders + routers - saws 
drills + shapers + planes 


In Conodo: write Porter-Cable Ltd., Box 5019, 
London, Ont. Canadien prices slightly higher. 
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Short Cuts 


a8 xo 


Jumbo Play Blocks Are Built of Lightweight Wallboard 


Bic, easily handled blocks, favorites 
of youngsters, cost plenty. You can make 
cheap but durable ones by combining 
pressed-paper wallboard with wood. 
Three pieces of 3%” pine form ends 


Vented Fence Lets In Air 
Sraccer a board fence and it will admit 
cooling breezes as well as conceal your 
garden or patio from outsiders. Four-by- 
four posts, with the ends creosoted, and 
two-by-four stringers support boards of 
one-by-twelve stock. Sink the posts and 
nail the top stringers across the ends; 
then butt the lower stringers. For extra 
strength, a stub post can be set under the 
bottom stringers between each pair of 
main posts. You can paint the fence or 
let it weather—Hi Sibley, Nuevo, Calif. 
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and center support of each block. The 
other four sides are cut from wallboard. I 
used 1” brads to nail the sections together 
and coated each block with shellac— 
Rube Chernikoff, Washington, D.C. 


Mesh Backs 

A piece of window screen makes a good 
backstop when you're patching a hole in a 
plasterboard wall. Cut a patch larger 
than the opening and poke a string 
through the mesh. Tie a matchstick to the 
end of the string, drop it in the hole and 
push the rolled screen through. Pulling 
the string taut will now hold the patch 
in position. Spread spackle through the 
mesh and around edges of the patch. 

When dry, cut the string and finish 
filling the hole.—M. Greene, Orlando, Fla. 


The new ‘Torsion-Aire 
suspension system; only on 
Chrysler Corporation cars, is 
the riding advance of the year. 
It isolates road shock—takes 
curves flat—eliminates 

jolting dive on stops. 

This is engineering leadership. 
Plymouth, Dodge, De Soto, 
Chrysler and Imperial. 


*Another big reason why The Switch is On to the cars of The Forward Look 
. 
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Short Cuts 


and Tips 


Lift Adjusts Work-Table Height 
You won't get © 
crick in your bacl: 
bending over small 
projects if you clamp 
an extension table in 
your vise. Slot a one- 
by-three to straddle 
the vise screw and 
mount a small shelf 
on top. It will lift 
parts to easy working 
level.—Frank A. Ja- 
vor, Newark, NJ. 


"BEND OvER FoR 
MAILING TO RAFI 


Attic Antenna Made of Foil 

Usine kitchen aluminum foil and a big 
sheet of corrugated cardboard, I built an 
attic TV antenna that brings in six out 
of seven possible New York City channels 
from a distance of 60 miles. 

For broad-band reception, I folded two 
strips of foil into V's, taped them to 
the cardboard, as above, and filled the 
V openings with foil triangles. I made 
dipole terminals of machine screws, nuts 
and washers, and split the lead-in 10”. 

I oriented my antenna for best recep- 
tion and found I could nail it to the 
rafters through a lip on the cardboard. 
You could invert it, tack the lip to 
the floor, and steady it with a prop.— 
Herman Kreisler, Asbury Park, NJ. 
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Roughened Dowel Holds Tight 

Dowes for glue joints can be given 
additional holding power by roughing 
them with a rasp. Roll the rasp over the 
dowel, applying heavy pressure. 


Taped Level Is Easier to Read 

Ir you have trouble reading the bubble 
in a line level from a distance, cover 
the bright housing with black tape. The 
tape creates more contrast and eliminates 
reflection—Ken Murray, Colon, Mich. 


If your headlamps look like these- 


YOU NEED A PAIR OF NEW G-E @ZicHér HEADLAMPS 
YOU’LL GET LOTS MORE LIGHT! 


WATER DROPLETS inside the lens not only 
scatter the light, but they also help discolor metal 
reflectors. This can’t happen with G-E. @t 
Headlamps—moisture can’t possibly get inside. 


™ 


BLACKENED BULBS in old-style headlamps 
block out the light from the filament and cause a 
dangerous drop in light output. This can’t happen 


with GE @t-Lhaite 
no inner bulbs! 


Headlamps because there are 


DISCOLORED REFLECTORS absorb light 
rather than reflect it, causing a loss of up to 50% 
of the original light output. Dirt and moisture can 
never enter G-E @t-Béaitie Headlamps so the reflec- 
tors always stay shiny. 


G-E Ze-Zéottoe HEADLAMPS NOT ONLY GIVE 
YOU LOTS MORE LIGHT...BUT YOU ALSO GET: 


Better seeing in fog, rain, snow —The lower 
beam filament has a special shield that cuts 
down reflected glare and lets you see better 
in any weather. 

r beam puts twice the light 300 feet 
ahead at the curb—You can see much bet- 
ter against the glare of oncoming traffic. 
Upper beam that reaches far and wide— 
For open road driving. the upper beam fila- 
ment is left unshielded to let you see curves, 
dips—even side roads. 


Mise Lemp Dept 
Nels Park, Cieveland 


GENERAL@DE ELECTRIC 
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Short Cuts 
and Tips 


Baking Cups Hold Chemicals 
Paper baking cups make inexpensive, 
disposable liners for balance pans when 
you're weighing darkroom or shop chemi- 
cals. To get very precise measurements, 
use an empty cup in the weight pan to 
even things up.—Fred Jackson, St. Louis. 


Notched Tube Cuts Twine 

Norcu one end of a piece of metal 
tubing with a triangular file and you get 
a handy twine cutter. Pull twine up 
through the tube, measuring out the length 
needed. Snip it off with a slight tug 
against the notch.—George Glowaty, N 
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Swatter Becomes Barbecue Fork 
Tue handle of a discarded fly swatter 


makes a good toasting fork for your 
outdoor fireplace. Straighten the open 
ends, sharpen the tines so that they'll 
pierce franks or marshmallows easily, 
then sterilize them in the flames of the 
Victor H. Lamoy, Upper Jay, N.Y. 


fire. 


Husky Pot Handle Aids Grip 


Dainty knobs on pot covers can frus- 
trate outdoor chefs who try to grasp 
them with mitt or pot holder. I substitute 
big knobs made from wooden doorstops. 
Removing its screw, I shorten a stop by 
sawing off a bit at that end. Then I discard 
the tack at the tip and screw this end to 
the lid—Jack Franklin, Newark, NJ. 


>>>Ir you must haul freight on the car 
top, put a deflated inner tube under the 
load and lash it all down. Then inflate the 
tube to make a protective cushion. 


Stop Drips Quick 


with 


PIPE 


WRENCHES! 


You do it fast and 
ily with tough, 
cial analysis steel 
P&C Pipe Wrenches. 
Deeply milled, oil tem- 
pered teeth give you real 
gripping power, prevent 
slipping, knuckle busting. 
Shop from colorful P&C Mer- 
chandisers, in 12,000 stores. 
Send 10c for ‘catalog. 


TOOL CO. 


Box 5926, Portland 22, Oregon 


e 


Just pull the 
trigger... 


Hawless. Spee 
nal tool, favorite 


~_ 


<2 


iso exTRA 
Chicago 35 


“How to Seray 


FREE! “Sd iverture, 
W. R. BROWN COR! 


KromeX Ring Sets 


Put that high compression zip and surge back in 
your engine’s performance. If it’s worth re-ring- 
ing, it's worth the best—Sealed Power. Sealed 
Power Piston Rings are approved for all car and 
truck engines made by all American automobile 
manufacturers! 


Save Oil! Save Gas! 


Solid chrome plating on top compression ring and 
oil ring side rails fights heat, friction, and corro- 
double ring life. These sets control oil 
ist, make pistons and cylin- 
ders wear longer. Sealed Power KromeX Ring Sets 
are the finest ring sets ever made, 


You need this FREE Manual 


‘Care and Feeding of Engines" is 
an illustrated manual of engine 
care which is yours for the asking. 
Highly informative, it may save 
you a lot of money. For your 
free copy, address Sealed Power, 
Dept. H-5, Muskegon, Mich. 


Sealed Power 


PISTON RINGS 


BEST IN NEW CARS! + BEST IN OLD CARS! 
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Darkroom Table Turns into Tray 


I Have a porcelain-topped, double-duty 
darkroom table that didn’t cost a penny. 
It's made from the inner lining of an old 
wood-core refrigerator door, which can be 
picked up from a refrigerator dealer or 
junk yard. With the porcelain side up, it 
makes a smooth, stainproof surface for 
ferrotype sheets or for working with chem- 


washing extra-big blowups. 

Construction is easy because you use 
the original wood framework of the door, 
which matches the contour of the inner 
metal panel. Discard the outer panel and 
insulation, Then nail or screw legs into 
the corners of the frame. 

Adding dress-up skirt boards just below 
the frame, and a storage shelf farther 
down, increases the table’s rigidity. I fitted 
cross braces inside the frame to keep the 
metal panel from springing when it’s 
pushed.—H. R. Clark, Springdale, Ark. 
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Truck Light Makes Lantern 


A FLUSH-TYPE truck 
clearance light makes a 
lantern when mounted 
on sheet metal. Rivet 
or weld two straps to 
the mount to hold a six- 
volt battery on the bent- 
up lower end. Connect 
the terminals to the 
light through a switch. <| 
Attach a handle. 


reuex UGHT 


Lag Screw Pulls Out Stub 

A sHoveL or rake handle that has bro- 
ken off inside the shank can be pried out 
with a lag screw. Drill out the rivets and 
drill the stub end to take the screw. Drive 
it in so that a pinchbar inserted between 
the protruding screw head and the rim 
of the shank will lift out the handle stub. 
—Charles H. Hardy, Whittier, Calif. 


POLISHER 


( Si0Ux SANDER 


‘The car, the floors, the fur- 
niture, everything will shine 
like new when this Sroux 
Electric Polisher Sander joins 
your family. It arrives ready 
to work, complete with Wool Polishing 
Pad, Polishing Wax, and Abrasive Discs, 
A handle for polishing floors and a drill 
chuck with 7 drills are optional extras. 


= (PLASTIC ALUMINUM 
Hl 


REAL METAL 
in PASTE form! 


in 3 Hours =. Woterpe 
E Heotproot up to 600" 


proper 
{Te use by anyone-—ne tools or heat needed. 


t, Department and Auto Supply Stores, | 
feints Dew Sepply 


Keep your blade keen, clean-cutting 
all season long with the new 


Nicholson 
Rotary Mower File 


The first file designed espe- 

cially for sharpening rotary 

mower blades. 

* Sharpens your blade 
to knife-like edge 

* Smooths nicks that 
tear grass 

* Maintains blade 
balance for smooth 
efficiency 


Only 89¢ 


Look for it in the colorful dis- 
play carton at your hardware 
store: the new Nicholson Ro- 
tary Mower file. Comes in its 
own durable plastic envelope; 
hangs conveniently in your 
garden tool shed. 


FREE: New 61-p. 
“FILE FILOSOPH. 
ute of files, Writ 


Roby NICHOLSON FILE COMPANY 


Providence, R. 1. 


(ln Canada: Nchelson File Company of Cansds Lid, Pot Hope, = 
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What to do if a police car orders you to pull over 


@ Stay calm. The officer may only want to warn 
you of a soft tire, a wobbling wheel or a burned- 
‘out tail light. Even if you know you've violated 
the law, don't panic. Resign yourself and make 
the best of it. 


© Ease up on the gas first, then brake gently. 

Pall off the road as far as possible—completely 

off a parkway or throughway. Don't slam on the 
rakes, 


@ Stay in the car. Roll down your windows and 
wait for the officer to approach. 


@ Make no sudden moves. A car of the same 
general description as yours may have been re- 


{Continued from page 54) 
get away.” He was wrong to the tune of 
a $100 fine and 30 days in jail. 

After giving the driver of a '36 Ford 
a ticket for having a Hollywood muffler, 
Michigan Trooper Harold Karnitz saw 
him drive on and squeeze another car 
off the road. As Karnitz followed, the 
Ford ran through three stop signs at 
busy through-highways—at 110 mph. 
Because they were approaching the state 


A congressman comments on this article 


With more than 40,000 lives being lost an- 
nually in highway traffic accidents, it behooves 
us to give our best to meeting this problem. 
Porurant Science is doing a distinct public sere 
ice by calling attention to the fact that the 

peeder has little chance to escape a police car. 
Speed ts a definite factor in causing traffic acct. 
dents, as are alcohol and untrained dricers.—The 
Hon. Kenneth A. Roberts (Ala.), Chairman, 
Special Subcommittee on Traffic Safety 


line, Karnitz radioed both his own and 
Ohio authorities. But the pace was tell- 
ing on the Ford's driver; he pulled up 
while still in Michigan. His reason for 
running? “You just gave me one ticket. 
I didn’t want any more trouble.” 

An alternative to shooting at the tires, 
but almost as risky, is bumping the 
speeding car on the left rear fender. 
More often, if a driver is drunk or other- 
wise apparently incompetent, the police 
car will draw abreast and gradually 
nudge him off the road. 

Speeding the other way won't save 
you from the sharp eyes of a cop in an 
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ported stolen or in use by a criminal. The officer 
cannot be sure you aren't reaching for a gun, 
instead of a handkerchief. 


© Don't argue or offer excuses. That you didn’t 
mean to speed doesn't help. If you claim an 
emergency, better be prepared to justify it. A 
siren-sounding police escort to a hospital can be 
extremely embarrassing if you didn't really mean 
to go there. 


@ Be courteous. It’s galling to be caught in a 
fault, but the is under orders to be polite to 
you. Give him the same courtesy. He's doing a 
tough, often disagreeable, but very necessary 
job. 


oncoming patrol car. Police are practiced 
in gauging speed this way. (One radar 
officer at the Lansing barracks of the 
Michigan State police can reliably esti- 
mate high speeds by eye to an accu- 
racy closer than five mph.) Said Bill 
Demlong, a Connecticut State Trooper 
with whom I rode the Merritt Parkway, 
“I get more cars speeding in the oppo- 
site direction than I do going my way.” 
If the trooper can’t make a U turn, he 
radioes a police car patroling ahead of 
the speeder or, on toll roads, has him 
held at the booth. 

Speeders doing 10 m.p.h., back in 
the buckboard days, were overhauled 
by constables pedaling bicycles at 12 
mp.h. But for decades the speeder’s 
nemesis was the motorcycle cop, a fellow 
with educated legs, a good seat and 
cast-iron nerve. Highly vulnerable to 
bad weather and rough roads, he be- 
came all too expendable as car speeds 
crept up. 

Today, motorbikes are generally con- 
sidered too dangerous to ride in pursuit. 
A secondary reason they're losing out to 
the patrol car is that radio can’t be heard 
as readily or transmitted as far as with 
car equipment. 

Airplanes play a part in highway en- 
forcement, too, although the chief func- 
tion of police planes is to help direct 
traffic flow. (Able to see how long traffic 
lines are, police pilots can regulate stop- 
and-go intervals or divert cars from 
overloaded roads to advantage.) Roof 


[Continued on page 246] 
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Why You Can't Outrun the Police 
[Continued from page 244) 
numbers on police cars assist in radio 
communication with the planes, which 
are also used to direct ground hunts for 
fugitives, lost hunters and children. 
Unmarked police cars are used to 
crack down on willful violators, especial- 
ly in heavy traffic periods. As for the 
fable that police have to make a regular 
quota of tickets, officers say, “We don't, 
but if we did, it would be a cinch.” 
How long or how far a pol 
must clock speeders varies in different 
states. But it’s worth remembering that 
the quarter mile or other prescribed dis- 
tance is covered in a few seconds at 
high speeds 
When speed’s the essence, police 
drivers show their stuff. I was riding 
with Michigan Trooper Glen Perry and 
his partner one afternoon when a 
personal-injury ident report came in 
on the radio. That means us,” id 
Perry. He swung around, turned on the 
roof flasher, and picked up to 90 m.p.h. 
Riding in with no seat belt, I hung 
on hard. Homebound workers clogged 
the highways. Perry swung around them 
at top speed when possible; when 
blocked, he touched the siren gently 
until the cars ahead pulled off, then 
sped up to 90 and 95 again, the car 
fishtailing slightly on the crowded two- 
lane highway 
Without tire-squealing turns, howling 
siren or narrow squeaks, he wheeled 
through and around rush-hour traffic at 
speeds I'd drive only on a test track, At 
through highways he came to a near 
stop, then picked up again fast. The 25- 
mile run was impressive testimony to 
Perry's skill and the car's performance. 
The siren, though required on emer- 
gency cars by law, is no license for 
running red lights or stop streets. Police 
know that drivers may not hear it with 
their own radio blaring or windows shut. 
Nor is it directional; even when 
right behind, a driver may look for it in 
every direction but the right one. Nor 
do police want to panic a driver into 
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Why You Can’t Outrun the Police 
[Continued jrom page 246) 
such an urge to get out of the way that 
he steers up a tree. 

It takes all kinds. In dealing with 
that collection of human beings, the pub- 
lic, police officers meet every kind of 
reaction. I heard one driver thank the 
trooper who had given him a ticket. I 
heard a speeder, after pleading guilty in 
court and paying his fine, accuse the 
officer of clocking him falsely. A reckless 
speeder, asked by a cop whether he was 
looking for sudden suicide, answered 
blithely: “It's safe; I've got seat bel 

Drawing alongside a pickup he'd 
clocked at over 65, Trooper Demlong 
signaled its driver to stop, and pulled 
over in front of it. To his amazement, 
the pickup dodged around him. Dem- 
long raced after, ordered him off again. 
The pickup ducked a second time. On 
the third try, it was finally stopped. 

“Why didn’t you stop the first time’ 
the trooper demanded. 

“How could 1?” asked the driver plain- 
tively. “This thing has no brake 

Radio makes life tough for the wise 
) Trooper Perry was doing 
the nighttime limit of 55 when he spot- 
ted a car behind closing up on him fast. 
Simultaneously the driver awoke to the 
he'd overhauled a police car, 
for he slowed down. But he stayed at the 
limit, scarcely three feet behind. 

About to stop him for tailgating, 
Perry heard the radio say, “Why not U- 
turn off here and let me take him?” 

It was a second police car behind the 
offender, Perry made a U turn and drove 
off. Feeling safe, the driver sped up to 
over 100 m.p.h., until the second car 
hauled him over. He's still wondering 
how Perry made a second U tum and 
caught up with him so fast. 

In the New York area, vi 
drivers brag of making the hea traf- 
ficked run to Miami in two di One 
trooper mentioned that he had driven 
down. I asked him how long it took him. 

“Four and a half days,” he said with 
a grin. “I didn’t want to get a ticket 


ioning 


for speeding.” END 
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Is Your Child a Budding Scientist? 


If your child’s school is one of the 
many with a guidance-counseling pro- 
gram, it is important to take full ad- 
vantage of it. 

But what if the school doesn’t have 
such a program? Ask your public library 
for the Directory of Vocational Counsel- 
ing Agencies. (If the library can’t pro- 
vide it, order it for $1 from its publisher: 
American Personnel and Guidance A: 
sociation, 1534 “O” St., N.W., Washing- 
ton 5, D.C.) This directory tells you 
the nearest place where you may take 
your son or daughter for both testing and 
subsequent guidance. It is a more reli- 
able source, incidentally, than the coun- 
seling listings in the classified phone 
book. 


“There are a lot of quacks in this busi- 
ness,” says one respected guidance coun- 
selor. “The Directory was devised to list 
only those agencies that meet profes 
sional standards of ethics and compe- 
tence.” 

What you should do. If test results 
and professional advice indicate that 
your child the makings of an engi- 
neer or scient how can you help? 

One step is encouragement, Don’t put 
obstacles in the way of any scientific 
hobby. If your youngster’s school has a 
science club, urge him to join it. If a 
science fair is held nearby, encourage 
him to work up an exhibit. 

It is particularly important to see that 
he takes all the essential courses that his 
school offers. For a career in science or 
engineering, he should take all the pre- 
college mathematics and science (gen- 
eral science, physics and chemistry) 
courses he can get. 

Some high schools, unfortunately, don't 
provide enough. Eleven percent of all 
high-school seniors, according to a recent 
study, have no opportunity to learn trig- 
onometry, solid geometry or intermediate 
algebra. Six percent of them attend 
schools that don’t offer any courses in 
physics or chemistry. 

If your youngster goes to such a 

(Continued on page 252) 
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Is Your Child a Budding | Scientist? 


[Continued from page 250 


school, consider the possibilities of a 
transfer. If that isn’t practical, it is pos- 
sible to make up the deficiency by taking 


| correspondence courses. One source of 


information is the National Home Study 
Council, 1420 New York Ave., N.W., 
Washington 5, D.C. 

Daughters, too. A girl who is deeply 
interested in mathematics or science pre- 
sents a special challenge. First you may 
have to help her and her mother over- 
come a common feeling that it is unfem- 
inine to train for a career in engineering 
or science. The danger of blighting her 
intellectual enthusiasm may arise long 
before high school: 

“A girl’s budding interest in science 
can be discouraged if, when she asks for 
a microscope to look at insects and 
worms, her mother tells her that a girl 
should be interested in dolls,” writes 
Dean Charles C. Cole Jr., of Columbia, 
in Encouraging Scientific Talent, 
proval and encouragement you 
can help your daughter prepare for a 
scientific career, she will have wide- 
ranging opportunities—and not just for 
medical 
ers. Lab- 
ries and industry have a host of jobs 
scientifically trained women can do. 
Engineering, too, provides steadily 
greater opportunities for women. “They 
are needed in research, development, de- 
sign, planning, testing and quality 
trol,” John S. Lampe says in An 
neering Career for Your School-Age 
Child. 

Then why are there so few women 
engineers? Lampe explains: “Because 
parents did nothing at the high-school 
level to promote the idea that engineer- 
ing could be an attractive career for a 
girl, even though she may have shown 
outstanding mathematical, scientific or 
mechanical aptitudes.” END 


ANSWERS to test on page 63: 
A-3 and 4 
B-1 and 3 
C-2 and 4 


Crystal Signals Long Distances 


Ranica.cy new long-distance communi- 
cations systems on earth, and radio tel- 
escopes to detect interstellar objects that 
cannot now be seen, are among results 
expected from the new electronic oscilla- 
tor called “maser.” It’s a solid crystal— 
like a transistor, unlike a vacuum tube— 
that may eventually be used as an ampli- 
fier as well as an oscillator. 

Generating electromagnetic waves 
much shorter than those used for telecasts, 
one of the maser’s advantages is its very 
low “noise” level compared to convention- 
al microwave equipment. Radio signals 
picked up from stars are microwaves; such 
frequencies also work the relays that flash 
phone conversations cross-country. 


Atom Smasher Needs Tunnel 


‘A uavear accelerator in the planning 
stage at Stanford University will generate 
its 10 billion electron-volts underground. 
To house it, a two-mile tunnel will be dug 
through hills on the campus. 
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[Continued from 


ike a Plane 
1ge 66) 


bottomed excursion boats. I didn’t know 
what I had run into. Looked like some 
crazy fish staring at me with 80 eyes. 
Those eyes, I realized after almost 
swallowing my mouthpiece, belonged to 
the tourists on board the thing. 

Later, the glass-bottomed b 


at's skip- 
ngers 
“Look at that big, ugly 


yellow fish!” 


INISUBS are 


inted yellow for a 
IVI good reason..“The color seems to 
scare the sharks,” Osborn says. “We 
boast that our MiniSubs are shark-proof. 
Osborn has demonstrated the MiniSub 
t U.S. Navy bases from the Hawaiian 
Islands to the eastern seaboard. One 
close shave came off the coast of Nova 
Scotia when he was showing the Mini 
Canadian Navy. 
ub’s fins snagged on the 
underside of a cruiser as Osborn at- 
tempted a bow-to-stern run beneath her. 

“It was midnight black down there, 
he remembers. “I couldn't tell what had 
happened. I popped open the hatch and 
swam to the surface on the double. Later, 
the MiniSub dislodged and floated up.” 

What is it like to ride in a MiniSub? 
“Like floating on a cloud,” Osborn says. 
“I've flown in light planes and the sens 
ne, except that in the Mini- 
Sub everything is quiet, dead still. A 
MiniSub is a lot easier to learn to fly, 
too, than an airplane. Anyone can learn 
in about two hours.” 

But not all pilot candidates have an 
asy time of it. Jim Stubstad, Aerojet’s 
current test pilot, recalls the harrowing 
experience of a Navy frogman he was in- 
structing. He took her across the bay, 
then cut a number of wild, zigzagging 
capers in and out of boat-dock pilings 
on his return. Stubstad stood open- 
mouthed on shore. 

“Congratulations,” he called as the 
frogman climbed from the MiniSub. 
“I've never seen such a magnificent job 
of maneuvering,” 


[Continued on page 256] 
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PAINT SMOOTHER, EASIER with : 


Bushes by Baker ! 


Use Baker Brushes and paint easier, 
faster, better! Enjoy smoother paint- 
ing, use fewer strokes, get more cover- 
age. Next time you paint choose the 
right Baker Brush size most practical 
for the job. 


Free booklet tells 
“HOW To DO 4 Coop 
Pant Jos.” Today, 
send card to Baker 
Brush Co., Inc., 83 
and Street, New 
rk 13, 


BRUSHES BY 


BAKER 


AMERICA’S FINEST PAINTING TOOLS. 
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Tiny Sub Maneuvers Like a Plane 
[Continued from page 254) 
“Maneuvering!” cried the indignant 
and shaken frogman. “The hatch popped 
open and I couldn't see where I was go- 
ing.” 


'ORESTALLING such mishaps is the 

job of two Aerojet engineers, Calvin 
Gongwer and G. M. McRoberts, who 
originated the Mark I MiniSub a few 
years ago in McRoberts’ home garage 
(PS, Aug. '53). 

It was nothing more than an eight- 
foot-long two-by-four with fins, on which 
the swimmer stretched out prone and 
pumped a set of bicycle pedals that 
turned a propeller at the rear. Later, the 
two-by-four was replaced with a paddle- 
board, and the swimmer was enclosed in 
a canopy made of aircraft fabric. Thus 
was born the Mark II. 

By this time, Aerojet had become in- 
terested and had taken over construction, 
under the supervision of Gongwer and 
McRoberts, now manager and chief en- 
gineer of Aerojet’s underwater-engine 
ion. The next model, the Mark III, 
nother one-man job, but substan- 
tially changed in that the operator sat 
upright. Eventually, along came the two- 
man jobs that interested the Navy—the 
Mark VI and VIL. 

Nor is the Navy the only potential 
customer. Aerojet feels there’s a big 
market among such civilian groups as 
salvage operators, marine biologists and 
skin divers. Already, Scripps Institution 
of Oceanography at La Jolla, Calif., is 
exploring the depths in a MiniSub. 

Most skin divers, however, unless well 
supplied with greenbacks, would find 
present prices prohibitive. They range 
from $4,000 to $8,000, depending on the 
model and extra equipment. 

Aerojet officials say these prices will 
drop considerably should the company 
receive large-scale orders. And that could 
happen if the Navy comes up with a big 
one. 

Navy's frogmen want to go as far, as 
deep and as fast as possible—and Mini- 
Sub may be the answer. END 


Want to Hibernate? Slow Down 


To urate the long winter’s snooze 
of a hibernating animal, Dr. Charles P. 
Lyman of Harvard says you'd first have 
to learn the animal’s go-slow technique. 
Using a golden hamster for his labora- 
tory’s Rip Van Winkle, the zoologist 
found that he could put it to sleep any 


time of year with frigid temperatures, 
waken it with sunshiny ones. When in the 
right “frame of mind” for hibernation, 
its body temperature was near freezing 
and its blood pressure way down. Its 
heartbeat slowed to eight, and its respira- 
tion to only 10 breaths a minute. 
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notes and 
quotes : 


loudspeaker logic for 
the newcomer to high fidelity PART I 


advantages of a system made 
with components 


“High Fidelity” is a phrase 
invented by sound lovers 
who (were detérmined to 
ind a better way of repro- 
ducing musie in their homes. 
They found equipment 
which would accomplish 
this in the small establish 
meats of sound specialist 
who were making ion 
reproduction equipment pri- The very best loud- 
‘marily for the motion picture speaker system — 
and broadcasting industries. The Hartafield 


Today there are two kinds of high Sdelity. The 
first "kind is the music system assembled from 
specialist-built components. ‘The second is the ordi- 
nary, packaged, complete radio-phonograph to which 
he term “high fidelity" ts indiseriminately attached 

‘a merchandising slogan. ‘Since the second kind 
ppropriates the words from the frst, we shall call 
the original, component type, “true high fidelity”. 


‘The components in a true high fidelity system will 
consist of a loudspeaker system, power amplifier, 
Preamplifier-control unit, and sound sources. The 
souree components may be of any of the following: 
FM and AM radio tuners, record changer or player, 
tape machine, television chassis. 


The advantages to owning a music system made 
up of components are: 1. You get better quality 
sound for less money. 2. You can balance the qi 
ity of components. 3, You can continue to improve 
upon. your system. 4. The system you select will 
exactly match your individual needs 


JBL Signature loudspeakers are true high Sdelity 
components made by James B. Lansing Sound, Inc. 
‘A manufacturing concer which devotes all of i 
energy and resources to making the very best loud- 
speakers possible. JBL Signature speakers are made 
with the care and precision usually associated only 
With the manufacture of scientific instruments. Com- 
ponents of this quality are only available for use 
with true high fidelity systems. They are 
strated and sold by dealers who specialize in audio 
somponents There i a IRL Siguatere speaker for 

jurpose. They range from the beautiful, small, 
Moder" D308 eishtcinch extended. range unit to the 
mighty Hartsfield, a complete speaker system built 
around JBL Signature Theater Speakers. Write for 
your free eatalog and the name of the audio special 
ist in your community. 


every note a perfect quote 
“JBL” means 


© JAMES B. LANSING SOUND, INC. 


2439 FLETCHER ORIVE, LOS ANGELES 39, CALIF. 
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What's New in Car Air Conditioning 
atinued from page 70} 
fornia desert, a year ago. While my car 
was being gassed in a temperature of 
112 degrees, I stepped into a small, air- 
conditioned restaurant. It was like Par- 
adise. 

“What's the temperature in here?” I 
asked the waitress. 

She consulted a thermometer. “Ninety,” 
she said. 

The goal of the car-refrigeration en- 
gineers is a “cool-down” from an inside 
temperature of 100 degrees in a 100- 
degree ambient to 75 degrees at “breath 
level” in five minutes at a car speed of 
30 miles an hour under a full sun load. 
They haven't reached it yet, but they're 
close. 

Today 


’s air conditioners—excluding the 
water-evaporative type that works well 
only under low-humidity conditions— 
use a gas as refrigerant, The gas, dichlor- 
odifluoromethane, which goes by the 
trade name of Freon 12, can be lique- 
fied. It’s used because, as a liquid, it 
boils many degrees below zero Fahren- 
heit at atmospheric pressure. 

In the car, it is put under high pres- 
sure by a pump, or compressor. Then it 
is run through a condenser in front of 
the engine radiator. The cooling flow 
of air liquefies it. Released to an evap- 
orator through a pressure-reducing ex- 
pansion valve placed athwart the stream 
of air supplying the passenger compart- 
ment, it boils. 

Like water, Freon liquid requires heat 
to become a vapor. It gets much of this 
heat from the-air going through the 
evaporator, Result: cool air. It’s also 
drier air—when air is chilled, it sacrifices 
some of its capacity to retain moisture. 
The moisture is deposited on the evap- 
orator’s cooling coils and runs out a drain. 

Leaving the evaporator, the Freon gas 
returns to the compressor, completing 
the cycle. 

Except for the addition of a blower to 
circulate the air, the essential parts of a 
car air conditioner are exactly those in 
a home refrigerator—a pump, a valve and 


[Continued on page 260) 


Coming in June 
Popular Science: 


HOW TO BUY A 1957 
ROOM AIR CONDITIONER 


VERYTHING you need to know to 


make a smart buy—that’s what you'll | 


get in June Poruar Scrence’s giant Con- 
sumer Service Report on 1957 room air 
conditioners. You'll learn how to pick the 
right unit for your room. And you'll get a 
complete breakdown of specifications for 
every unit—price, efficiency in terms of op- 
erating cost, BTU capacity, fan speeds 
and capacity, types of filters, dimensions, 
cabinet materials and lots more. Be sure 
to see this special June Poputar Science 
feature—it will guide you to the best buy 
for your needs and your budget! 


Also in June 
Popular Science: 


REPORT ON FOREIGN 
FAMILY CARS UNDER $2,500 


; page feature that delivers the 
straight goods on over a score of small, low- 
ed foreign cars on the U, S. market for 
family use, A two-page specifications chart 
reveals price, top speed, miles per gallon, 
horsepower, bore, stroke, displacement, and 
other facts you'll’ want to know. Get ail the 
exciting details in June Porutar Science! 


HOW TO TAKE CARE 
OF YOUR 'S7 FORD 


Six picture-packed pages on proper mainte- 
nance of all'57 Ford cars! Step-by-step photos 
and details show how to adjust brakes, car- 
buretor, point opening, valve clearance, how 
to add transmission and brake fluid, clean the 
air cleaner, plenty more. Get a master me- 
chanics know-how in June PopuLAR SCIENCE! 


HOW YOU CAN SELL YouR 
HOUSE AT A PROFIT 


A real eye-opener on what your house should 
and should not have if you want to sell it at 
a profit. See how certain improvements can 
actually cause you to take a loss—how other 
improvements will more than pay, for them- 
selves when you sell. This June Popunar 
‘Scrence feature can earn you hundreds, even 
thousands, of extra dollars when you're ready 
to sell your house! 


Get June Popular Science 
—at all newsstands, soon! 


You can tell a 


DISSTON 
by the 

\ SMOOTH 
EDGE 

you get! 


Next time you cut plywood or 
other well-seasoned woods, use a 10-, 11- or 12- 
point Disston Hand Saw. Note how easily it cuts 

. what a beautifully smooth finished edge it 
leaves! That's because these fine-toothed saws are 
specifically designed for finishing work. Made of 
fine tool steel, with perfectly tempered and double 
taper ground blade, Disston Saws give years and 
years of service, too. 


At better hardware dealers... everywhere! 


Pe 2d ee 


Choose 0 7-, & or $-point Disston 


Choose o S¥-poiat Disston Hand 
and Sow for cutting across the gral 


Sa for cating withthe g 


FREE ILLUSTRATED BOOKLET! 64-page Disston Saw, 
Tool & File Manual. Tells how to choose and use 
tools; how to care for them. Helpful hints on wood 
and metal working, and selection of materials. For 
yourfree copy write today to: Henry Disston Division, 
H. K. Porter Company, Inc., Philadelphia 35, Pa. 
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help yourself 
to the 
handiest 
plier 

ever 
designed 


GRIPS LIKE 
A PIPE 
WRENCH 


No other plier does so many job: 
well as a Channellock No. 420. Grip 
anything from a small cotter pin to 
a 1%" hex nut, And what a grip! 
Just like a pipe wrench, What's more, 
Channellocks are streamlined . . . easy 
to use in hard-to-get-at places. Ask 
your hardware man for a Channellock 
plier. You'll soon agree with thou 
sands of other craftsmen... Channe 
lock is the handiest plier of them all. 


VLLELA 


CHAMPION DeARMENT TOOL Co. MEADVILLE, PA. 
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What's New in Car Air Conditioning 
[Continued from page 258) 
two heat exchangers. It’s that simple. 

And right there the simplicity ends. 

A car air conditioner must: 

® Cool a compartment that is a rolling 
greenhouse, relatively uninsulated. 

© Be able to cool up to six passengers 
and change the air up to twice a minute 
without objectionable draft—in only 120 
cubic feet of space. 

@ Employ a compressor able to take 
a speed range of 500 to 5,000 r.p.m. 
hstand temperatures from 120 
degrees to sub-zero. 

© Be compact and light. 

The engineers had to produce tid 
size compressor-condenser units with 
ratings half again as big as those used to 
air-condition rooms containing 10 times 
as much cubage a: rr 

Another problem: An automobile air 
conditioner quarrels with the engine- 
cooling system. Because there was no 
obvious alternative, the engineers put the 
condenser in front of the radiator. The 
interference with the air flow, plus the 
heat imparted to the air in passing 
through the condenser, made the engine 
get too hot. This necessitated changing 
the pitch of the fans, or the number of 
blades, or both. In some systems the 
fans were shrouded for a venturi effect. 
More copper was put in radiator cores 
for better heat transfer, and the cores 
deepened. Higher-pressure caps were 
put on radiators to raise the boiling point. 

Expansion valves had to be designed to 
keep the Freon at a high enough level 
in the evaporator to do its work, but not 
so high as to let liquid Freon reach the 
compressor and damage it. 

The temperature of the evaporator 
coils could not go below 33 degrees. 
Otherwise, moisture condensing from the 
air passing through it would freeze and 
clog it. The engineers met this problem 
in one of two ways—by thermostatically 
sensing the temperature and switching 
off the compressor, or by sensing the 
pressure and bypassing the gas past the 
evaporator and condenser. 


[Continued on page 262] 
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Explore the New Popular Science Shopping Center 
Use the postcard on page 187 
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hy Construct 
cond Precision Built for 
Long Service Lif 


COMPLETE WITH MOUNTING BRACKET—BELT—PULLEY 
The Electrol GenerAC produces 115-AC power for oper- 
ating drills, grinders, sanders, circle saws and other 
tools. It serves many industrial and farm purposes as 
well as emergency uses to keep freezers, milking 
machines and bulk milk coolers operating during power 
failures, An ideal auxiliary power source for building 
Contractors’ trucks, garage repair trucks, electric, gas 
and telephone service trucks. 
Write—state make and model 
of truck or tractor on which it 
is to be installed. 
ENGINE GENERATORS 
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Electric Controls, Ine. 
DEPARTMENT PS WALES, WISCONSIN 
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A PRECISION LEVELING 
INSTRUMENT for only $1295 


“When it comes to accuracy, the Levelall is bet- 
ter than any transit,” writes Mr. Richard S. 
Otto. The New LEVELALL is a 75’ transparent 
plastic tube with shutoff valves, mounting 
brackets and filled with a special, colored anti- 
freeze liquid — a precision leveling instrument. 


One man can do the work of two men and a 
transit, quickly, easily, accurately. With Levelall 
you can, without help, speedily level points for 
footings, forms, piping, batter boards, sills, 
lintels, floors, ceilings, masonry, roads, drive- 
ways, lawns — any type of construction work. 


Send today for your FREE copy of “On the 
Level,"* a booklet that tells and shows you how 
to use the Levelall or, better yet, order a Deluxe 
Levelall today. Only $12.95, complete with handy 
metal carrying case. Money back guarantee, 


LEVELALL, 93E Webster St., Rockland, Mas: 
boaklet Cl Regulor 50° Leveloll @ 


O Mel 75" Deluxe Levelot Cl Ship posal fu 
@ $1295 cored) Ship 
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With NEW 
CAM LOCK 


LOCK EASIER, 
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MORE SECURELY 

Now, you con lock 
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thumb. This new com 
ection lock positively 
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What's New in Car Air Conditioning 
(Co from page 260) 


To turn the compressor on and off, not 
only to control the evaporator tempera 
ture but also to energize the air-condi- 
tioning system in its entirety, the 
engineers adopted a friction clutch. Re- 
sponding to a manual switch or thermo- 
stat, a magnetic coil engages or separates 
the clutch faces inside the pulley which 
engages the compressor. With compres- 
sor disengaged, the engine is left spin- 
ning only the pulley. The power loss is 
microscopic. 

In the bypass version, the compressor 
runs continuously while the air-condi- 
tioner switch is on. Electric or pressure- 
operated circuits that open and close 
automatically operate gates in the plumb- 
ing for the full compressor-condenser- 
evaporator cycle or for the bypass. 

Pioneer work on car air conditioning 
was done by independent manufacturers, 
largely located on the sun-baked Texas 
plains. These enterprising fellows, pi 
ing up where Packard and other automo- 
bile companies left off after a brave but 
abortive attempt at air conditioning in 
1939, began building conditioners from 
hardware-store components at the close 
of World War II, Their units, refined in 


the 's but less sophisticated 
than those en; ill do 
a job. 


The independents remain very much in 
business today. Last year they sold 77,000 
conditioners—not too far under half of 
Detroit's 170,000. 

Giant strides toward simpli 


y of in- 


| stallation have been made. Only four 


st putting a conditioner in a 
ar accounted for half the cost. Now 
Ford Motor, GM and the Chrysler Cor- 
poration are installing the things right 
on the regular assembly lines. 

Meantime, some other chaps have 
been at work on more mundane air- 
conditioning problems. For those systems 
that recirculate most of the air continu- 
ously—and pick up odors—you can get a 
deodorizer. Just clip it inside the evap- 
orator. Same thing that you buy at the 
supermarket for the home. END 
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Should You Take the Plunge? 


June Poputar Scrence tells you everything you should know 
about building your own back-yard swimming pool. 
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supersHor MAGIC & 


5 BIG POWER TOOLS IN ONE 
FACTORY TO YOU $79.95 
Only SUPERSHOP can offer 
you a complete precision-built 
workshop for $16 per tool. 
100% Ball Bearing. Lif 
accuracy. Rugged frame of 
heavy steel tubing. Handles 
big jobs. 8" saw. Sold direct 
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Free Catalog. 
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FREE Catalog 
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Manufactured by €. F. Bitten & Co., Cranford 4, MJ 
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These Cameras Make Hon prea Still 
wed from page & 


T. Off comes the canopy like the tipping 
of a hat. And out flies the dummy, but 
slowly this time. Quickly, Enbody spots 
the trouble: failure of a tiny metal finger 
to reach out and strike the activator 
that should set off the explosive charge 
that separates the catapulted dummy 
from the seat. 

“These cameras tell us things we'd 
never discover, except perhaps by hit 
and miss,” Enbody says. “And we can’t 
afford to miss very often—not when sled 
runs cost in the neighborhood of $25,000 
and up.” 

Engineers at Northrop Aircraft are al- 
most entirely dependent on high-speed 
cameras in wind-tunnel tests, where ex- 
periments include the jettisoning of 
emptied wing-tip fuel tanks from models 
of airplanes, 

“As these tanks come off, they go 
through some strange gyrations, s 
Roy Wolford, superintendent of photog- 
raphy. “They sometimes poke holes in 
the wing, or slide along underneath and 
rip into the fuselage. Sometimes the: 
fall back and smash into the planes tail 
section. 

“The cameras tell us what happens at 
various air speeds and flight angles.” 


‘O RECORD many of the tip-tank 

drops, Cecil Berthold, superintendent 
of North American's wind-tunnel opera- 
tions, shoots an Eastman at 3,000 frames 
per second. 

“Originally,” he says, “airplanes were 
equipped with free-drop tanks. That is, 
they were released and fell of their own 
weight when empty. But with the new, 
faster aircraft, we have to incorporate an 
explosive charge that forces them down- 
ward and away. Jettisoning became a 
problem when we reached Mach I.” 

Engineers began crying for fast cam- 
eras after the coming of the jet and mis- 
sile age. And suddenly there was a mad 
rush for the war-surplus stores to buy up 
the old GSAP (Gunsight Aiming Point) 
cameras that recorded gunfire from air- 


[Continued on page 266] 


3400 RPMs HP POWER SAW 

iF RIPS - CROSSCUTS 

CUTS A FINISHED 2x4 LIKE 
UGH BUTTER 


Versamatic 


REVERSIBLE SCREW DRIVER 
AND SPEED REDUCER 


Compare with 
ade 


First time ever! It REVERSES! 


Drive and remove screws with 
Supreme Versamatic. Versamatic re- 


tes 
furnished); tapping; and’all heavy 
duty drilling where speed reduction 
is needed, Fingertip control means 
safe, fast work. Complete set $14.95. 
" chuck extra). At hardware stores or direct from 


Repairs in a Jiffy 
with DOT SPEEDY RIVETS 


Literally hundreds of uses! Make or, mend 
rage, footwear, clothing, household uten- 
juick, easy fastening of cloth, leather, 
thin metals! A simple swat with a | 
hammer does the trick. Speedy 
Rivets are available in 2 sizes. 
Only 15¢ per card. At hard- 
ware counters most every- 
where. Get yours now! 


tek ertte Q)_ ent petoge 


COLUMBIA FASTENER CO. 
3229'S. Ashland Ave,, Chicago 8, ints 
‘Subsiiany UNITED-CARR FASTENER Crporton 
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These Cameras Make Time Stand Still 
[Continued from page 268, 


craft during World War IL. After the 
war, they were sold for a few dollars a 
pound, but new demands by engineers 
skyrocketed the prices to $300. 

The GSAP, firing at 64 frames a sec- 
ond, was modified to shoot up to 150-200 
frames a second. Still, it wasn’t fast 
enough. Besides, the heavy G loads on 
missile flights caused jams in the film 
mechanism. 

At this point such people as Wollen- 
sak, Fairchild, Eastman, and Bell & 
Howell began turning out new high- 
speed jobs. Some are small—about shoe- 
box length. For space is dear inside a 
missile. 


ERRIFIC G force, vibration, heat 

and cold punish these new cameras 
that ride the missiles. Therefore they 
are being put to incredible tests. Wollen- 
sak claims its new Fastair, shooting at 
600 frames per second, will operate at 
100 G's. Fairchild boasts that a new 
model will perform at acceleration of 
200 G's. 

“In testing one of our new cameras,” 
says Lee Weeks, Wollensak represent- 
ative, “Lockheed baked hell out of it, 
froze it, shook it to death and spun it 
like mad on a centrifuge.” 

Glenn E. Miller, chief of Lockheed’s 
missile motion-picture department, fires 
expensive, steel-jacketed cameras against 
a concrete wall. He does this with a giant 
slingshot composed of two heavy posts 
anchored in the ground. 

“This seems mad to someone who 
doesn’t understand,” says Miller. “But 
we've got to be certain these cameras 
will operate under any conditions.” 

With the ordinary movie camera, the 
film stops and the shutter opens to take 
each picture. But film in the high-speed 
camera moves continuously. And instead 
of shutters there are rotating glass 
prisms, with either four or eight facets, 
that capture the image and transfer it 
onto the film. 

There is one amazing camera, built by 
Beckman-Whitley, that takes pictures at 
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the incredible rate of 4% million frames 
a second, The image is caught on a metal 
mirror revolving 18,000 times per second, 
then is hurled into as many as 50 lens 
sets, arranged in an arc around the mir- 
ror. However, this camera is for very 
special research, such as in university 
laboratories, and is not a missile winker. 

Aircraft and missile builders are spend- 
ing millions to keep their cameras grind- 
ing. One small company alone averages 
$500,000 annually. At North American’s 
Rocketdyne division near San Fernando 
Valley, high-speed cameras devour some 
40 miles of film a month. To project this 
at normal speed would take 150 hours. 
That's the equivalent of 100 full-length 
feature films a month. 

Both black-and-white and color film 
are used in the speed cameras. Color is 
preferred because it separates spectrum 
phenomena, such as different colors re- 
sulting from the burning of various 
metals. 


wiers riding a missile like? Robert 
. Betty, chief of Lockheed’s opti- 
cal-instrumentation group, gives this dra- 
matic comparison of the environmental 
encounters of a missile in flight, camera 
tucked tightly in its belly: 

“In some instances the vibration is 
such that it would tear the rivets out 
of the chassis of your automobile and re- 
move the cylinder head without the help 
of a wrench. 

“The temperature would melt all the 
solder connections in your TV set, boil 
away all the thermoplastics and reduce 
to cinder all insulation in the wiring. 

“The shock loads would wrench the 
engine out of your car, taking the radi- 
ator and grille with it. The lower tem- 
peratures would freeze all lubricants, 
including your crankcase, into one solid 
block.” 

That's what the spend camera’s ride 
is like. Yet it grinds on faithfully, turning 
split seconds into long minutes that re- 
enact the life—or death—of a missile. — 
Jerry Hulse. 


This one 
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‘Some spark plugs are designed for high speeds, some spark plugs are designed for low speeds, but... 


AUTO-LITE 


“fires up" 


Ford Motor Company cars at all speeds! 


‘The first spark plug ignition-engineered 
for today's engines* and today's driving 


‘Today’s higher-horsepower, higher-compression engines 
and today’s driving demand more from spark plugs, and 
Power Tip gives more! Performance tests prove Power 
Tip “fires up” engines of Ford Motor Company cars for 
top performance and economy at all speeds! Here's why... 
At low speeds, the projecting Power Tip gets hot fast, 
operates hotter to burn away fouling deposits which 


impair engine performance in city driving. At high speeds, 
the Power Tip is actually cooled by the richer air-fuel 
mixture to check dangerous pre-ignition caused by over- 
heated spark plugs. 

Ask your dealer to install a set of Auto-Lite Resistor 
Spark Plugs with Power Tip in your car today! 


AUTO: LITE i 


‘Auto-Lite makes a complete line of spark plugs, includ 


THE PROTRUDING TIP ST 
MAKES THE a 
BIG DIFFERENCE! 


Ordinary Tip Power Tip 


TOR SPARK PLUG WITH 


‘Standard, Resistor, Small-Engine, Transport, Aircraft, and Diesel-Starting. 
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LARGE or SMALL 


SOUTH 
BEND 


MACHINE 
TOOLS 
are Top Quality 


16" x 6” South Bond 
Toolroom Lathe 


HARDENED 
BED WAYS 


Available on South 
Bend Lathes at small 
extra cost. 


FREE new caratoo 
Describes 9” to 16- 
24” Lathes; Turret 
Lathes; Vertical Mill: 
7 Shapers; 14” Drill 
Presses; Pedestal 
Grinders. Ask for 
Catalog 5700, 
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Among men who know machine tools best, South Bend holds an 
unchallenged reputation for fine performance on difficult jobs in 
the toolroom, laboratory and production shop. Accurate, versa- 
tile, powerful, they all handle close tolerance work with speed 
and efficiency. They have a wide range of speeds and feeds which 
make them practical for machining all classes of materials from 
plastics to the toughest tool steels. Their built-in safety features, 
ease of operation and ruggedness recommend them for manu- 
facturing, repair, maintenance and experimental work. Write 
for catalog. 


PRIGES ¢.0.s. south send, less olectrical equipment: 
9” x 3’ Model C Bench Lathe...$ 276 16” x 6’ Engine Lathe 
9” x 3’ Model A Bench Lathe... 444 16” x 6’ Toolroom Lathe 
10” x 3’ Engine Lathe (floor)... 1221 13” x 5’ Turret Lathe. 
13” x 4’ Engine Lathe. . 2 1595 20" x 20” x 20” Vertical Mill. 
13* x 5 Toolroom Lathe. 
1436” x 5’ Engine Lathe. 
14}4"x 5’ Toolroom Lathe. .... 2504 10" Pedestal Grinder. 

“Includes 3-phase motor and control 


(@) SOUTH BEND LATHE 


‘South Bend 22, Indlane—Building Better Tools Since 1906 


EACH DR, 
CAP CONTAINS 
Vitamin A 


Vitamin 6 


Vitamin Bo. 3 Mt 
Vitamin 812 stew 
Folie Aca 0.3 Me 


Chetine 


Niseinamide 2 
Fantathenate, 6a 
Vitamin 1 1.0 


? 
‘Any Other! 


THOUSANDS REPEAT 
THE SAME STORY — 


Here are just a few typical excerpts 


from the thousands 
of letters people wrote us. 


won taking my 


the first day Trecetved 
hem and Peal tke a 
aiifereat. person, 

don't have that tired 


feeling thanks to Dr. 
Barker. —O. Mf, Fo. 


foxretamins Bare 
ing better thant have 
Wpxeaemrs HT, 


‘When you receive your free 30-doy 
supply of Cops, you ore under no 
ion to buy anything. With your 
Caps you will also receive o handy 
postcard. If after taking yourfree Caps 
for three weeks you are not satisfied 
in every woy, simply return the post- 
card and that will end the matter. 
Otherwise it's up to us to see that you 
get your next month's supply of Caps 
on ‘and ct the low, money- 
saving price of only $4.75! 


for 20 years. — HA 


HERE was nothing really wrong with me—except 
constant feeling of tiredness that was spoiling 
enjoyment of life. My friends could easily see that | 
rundown and worn out. One of them even took me asi 
‘ond though | showed no severe symptoms of any 
he advised me to see o doctor. After a thorough cl 
my condition was diagnosed as a common nutritij 
deficiency—frequently seen in our modern way of 
even in people who eat “three square meals a day. 


I told my doctor that I had seen a Dr. Parker ad, 
esked him about the formula, He said it was just wi 
needed, and so | sent away for the free 30-day trial] 
ply. Now I'm really living again! My tired feeling hat 
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HIGH POTENCY 1 


Each Dr. Parker Tonic Cap includes 36 ess 
gredients, among which are Vitamins A, D, 
Bz, Biz, and 29 other minerals and nutrition] 


Just fill in and mail the postcard, and get 
FREE—a 30-day supply of Dr. Parker's Vitalizing 

Tonic Caps. Discover how this famous super high- 
potency formula may bring you new, youthful 
vigor, energy and zest for living—even if ordi- | 4 
nory vitamin products hove foiled. 

Ws no wonder Dr. Parker's Tonic Caps can | 4 
probably do more to give you new pep and 
energy, @ glorious new “lease on life’—thon 
‘any ctdinary vitamin preparation. Each Cap provide} 
wm adult doily requirements of Vitam! 
10 times the minimum adult daily requirements of BI; 
Vitomin B12; Folic Acid; Inositol; Choline—PLUS 28 
19 Vitomins, Minerals, Enzymes and natural nu 
tors... a Time-Tested Formula that hos already help 
—offered by a respected company selling quolity prodi 
thon a century. 


Amating Plan Saves You 50% 
Send now for your FREE 30-day supply of Dr. Parke! 
Tonic Cops—worth over $10.00 at retail. With your free v 
receive full detoils of Dr. Parker's Health Plan that prov 
@ fresh supply of Caps each month for only $4.75—0 s¢ 
50%. But there’s no obligation to continue with the pla 
‘anything from us ever! To help restore that wonderful fe 
cond vitolity you would like to have—mail the postcard 


DR. PARKER MEDICINE 


507 West 56th St., N.Y.19,N.Y. Es 


Seems almost everyone knows the 
good word for 


AND THE WoRD IS “TASTE”... good taste! 
See if you don’t think that Winston is the best- 
tasting cigarette you've ever smoked! Part of 
the reason is the exclusive snow-white filter, 
carefully made to let you enjoy Winston's rich, 
full flavor. It’s no wonder, really, that Winston 
is America’s best-selling filter cigarette—and by 
a wider margin than ever! Try a pack real soon! 


Winston. 


Enjoy -.-with the snow-white filter in the cork-smooth tip! 


